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THE WEEK IN IRON CIRCLES. 





The past week has been one of intense excitement in 
political circles, especially in Ohio, where the national 
policy of Protection has been chiefly under discussion. With an 
unmistakable verdict in its favor, business interests may well settle 
down for the present with reasonable assurance that the moral effect 
of the result will be salutary, and that restored confidence in the 
future will soon be the order. The conditions of trade, as noted by 
our reports, are healthy, and financial affairs are easy and accom- 
modating. In pig iron circles, considerable interest has been devel- 
oped by the placing of a large order by a pipe works company, during 
the past week. The amount is stated at 9,000 tons, and the quality 
selected was Southern mill iron and softeners for delivery during the 
next six to eight months, at prices not higher than $10.50, furnace, 
for No. 3 Foundry. Ameng Southern furnaces, one has over 40,000 
tons of grey forge booked, and another has sold in two months’ time 
over 70,000 tons. These companies, if cars could be obtained, would 
have very little iron to offer for the coming year. Grey forge is 
especially scarce and hard to obtain. No. 1 foundry is being held 
and sold, in some instances, at $12.50, furnace, but sales have been 
made at $12. The position among car wheel companies in the South 
is such that any further heavy buying will cause an advance. It is 
reported that one of the leading car wheel companies has sold 9,000 
tons ahead, another 7,000 tons, and that a meeting has been held and 
they have decided to offer no more iron. One of the furnaces of the 
Clifton Company was burned down, so that they will hardly make as 
much iron as was anticipated. At Anniston, reports are made that 
they are sold up, and that one of the furnaces will soon go out of 
blast. As the buying of car wheel iron has been largely confined to 
St. Louis and one car company at Detroit, placing of further 
orders in the West will likely lead to strong prices for car 
wheel irons. One sale East is reported at $10.40, furnace, anda 
small order taken upon same basis West. A moderate amount 
of buying marks the Chicago market, some deals of large size have 
been consummated but small lots constitute bulk of business going. 
Lake Superior charcoal is somewhat more active, several inquiries 
being in for round lots. There is no improvement in this direction 
in the way of prices, however; $17 is an open figure with some 
reports of shading on the part of smaller furnaces. None of the 
leading brands are obtainable for anything less, and in two or three 
cases $18 is the limit. Consumption goes on at a healthy rate, and 
business in most lines continues good. The business of the week at 
Cincinnati has been of fair volume, but there has been no special 
activity. There has been a limited inquiry for Southern irons for 
immediate and nearby deliveries, and with prices for such, ruling 
considerably less than for deliveries the first six months of next 
year. A few large and several small sales have been made for this 
year’s deliveries, but the bulk of the trading, which amounts to a 
fair average business, has been for next year’s supplies. Northern 
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coke irons have not improved in prices, but, on the contrary, former 
prices could be shaded to buyersof round lots. We hear of extremely 
low prices being made in the Wheeling district on Valley irons, so 
low that Southern irons for the present are not in competition. 
Softeners are in rather better demand at St. Louis. The stove 
foundries in this section are having a good business, and are busier 
than almost any other line oftrade. The Buffalo market shows about 
as little life as at any time this year. Most furnaces seem reasonably 
well supplied with orders. Some few, however, are offering for 
immediate and even for extended delivery at reduced rates. Prices 
consequently continue to show some variation. Some level-headed 
business men believe that the steady advance in prices so freely pre- 
dicted a few weeks ago, and realized in part to date, will continue 
into next year, and that history will repeat itself, the general industries 
of the country demanding materials in excess of supply, and usher in 
a swelling tide that will carry values up to the high flood of ’79 and 
’80. On the other hand, equally good business men express doubts 
of any further improvements being realized very soon. 

All the indications point toa speedy closing of the 
marine season, most vessel men laying up their boats 
as fast as they make port along the lower lakes. Al- 
though the grain interests now offer fair employment to some of the 
boats, the opportunity comes too late for most men engaged in the 
lake trade, and in consequence the bulk of the grain to be yet for- 
warded will come by rail, and at rates so much higher than lake 
transportation that they will eat up quite a portion of the advance re- 
corded some time ago. The ore men are resting on their oars, as it 
were. They are in a good position to await events, much better, by 
far, than any other industry connected with the iron business. The 
season closes with so marked a falling off in the ore shipments that 
it is quite evident that the visible supply will be exhausted long be- 
fore the opening of next year’s shipping season. Whatever the price 
of pig iron, the producers of ore will be justified, next Spring, in ask- 
ing an advance over the price paid this year, and in the course of 
probable events the advance will be paid without question. There 
is still a little ore being sold, here and there, to fill out mixtures, and 
at an advance which fairly covers the higher lake freights. So, for 
instance, five thousand tons of an ore that sold at $3.50 early this 
Summer found a market this week at $3.85. The railways are ship- 
ping ore to the various furnaces as fast as received, owing to improve- 
ments in rail forwarding no less than to the falling off receipts, and 
there can be little doubt that the docks, this Fall, will be scraped 
clean as they have never been in the past ten years. Producers of 
Bessemer ore that has found a tidewater market, these two or three 
years, when ocean freights were high, are somewhat disturbed over 
the reopening and successful working, in New Jersey, of abandoned 
mines. ‘The process is, of course, patented, but if its operation could 
be extended to the Lake Superior country, there would be no end of 
valuable property that has been abandoned for lack of paying results 
with ordinary methods. Pig iron is low, and although one firm re- 
ports an advance of fifty cents, the report is not substantiated by the 
trade in general. In fact, so far is the market from advance, that 
three valley furnaces have engaged a considerable portion of their 
output for a five months’ delivery, at the ruling quotations. Besse- 
mer seems to have reached the lowest point at which it has ever been 
sold, about fifteen dollars being the Pittsburgh price; and there have 
been some sales that netted the furnace only $13.75. Some grades of 
pig iron command a better sale, such as soft foundry iron, but all the 
Bessemer products are affected by the slump, and the feeling is de- 
cidedly depressed in everything but combination shapes. Steel rails 
are high enough, thirty dollars being a comparatively good price, 
but there is no demand. Billets and slabs have been known to 
change hands this week at the unprecedented price of $24.25, and as 
the cost of making billets is about the same as that of making rails, 
the difference in the price will at once attest the pitiful condition of 
the iron market as far as it relates to all the products outside of com- 
binations. 
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AMERICAN ARMOR PLATES AHEAD. 

The marvelous ability of American steel makers to adjust them- 
selves to new conditions and turn out improved products in compe- 
tition with the world is again shown by the tests of armor plate, held 
near Washington last Saturday. One year ago no armor plate had 
yet been turned out in this country. At that time a test was made 
at Annapolis of three foreign-made plates. On Saturday last three 
American-made plates, representing two makers, were tested, and at 
least one of them was pronounced better than the best tried at 
Annapolis. 

The plates tried on this occasion were the first of a lot of eight 
that has been ordered for the present series of tests. They included 
a high carbon nickel steel plate from the Bethlehem Iron Works, 
containing about 3 per cent. nickel and 38 per cent. carbon; a low 
carbon nickel steel plate from Carnegie, Phipps & Co., containing the 
same percentage of nickel and but 25 per cent. carbon, and a low 
carbon all-steel plate treated by the Harvey process of superficial 
carbonization from the Bethlehem Iron Works. The plates were 
made for the purposes of comparison of the same dimensions as those 
tried at Annapolis—eight feet high, six feet wide and ten and a half 
inches thick. Five shots were fired at each plate—four from a six- 
inch gun, and one from an eight-inch gun. The powder charge in 
the six-inch gun was 42.4 pounds, giving a striking velocity of 2 075 
feet per second. In the eight-inch gun the powder charge was 7414 
pounds, and the striking velocity was 1,750 feet per second. These 
were the same velocities used in the Annapolis trials. 

The general results arrived at were, that the low carbon nickel 
steel stood first in point of resistance; the high carbon nickel steel 
second, and the low carbon all-steel, Harveyized, third. The Har- 
veyized plate did not prove as invulnerable as was expected, but 
judgment should be reserved until the tests are concluded. Enough 
is known, however, to justify the claim that the American plates 
more than equaled the foreign plates as they appeared in the Annap- 
olis trials. 

One important discovery, of interest to steel makers generally, 
was made by the Carnegie representatives in connection with the 
test. Their plate, the low carbon, nickel steel, proved more efficient 
in its lower half than in the upper portion. This.is attributed to the 
double-tempering the lower part of the plate received by accident. 
The workmen deserted the plate while it was immersed in oil, on the 
liquid taking fire, and it was permitted to go through the process 
twice. The result is that added strength is given a plate which is so 
treated, and an important method has grown out of what at the time 
was considered an incident of carelessness. 





SOUTHERN RAILROADS AND SOUTHERN IRON, 


More than three years ago Zhe J/ron Trade Review remarked, 
concerning the exceptionally favorable position of Southern iron 
furnaces for placing their product on Northern markets, that the 
question was one in which the railroads would in the future play a 
leading and influential part. So long as they favored the Southern 
furnace men with extremely low freights, the competition would be 
close and exciting, but they (the railroads) had it absolutely in their 
hands to say how far this competition should go, and just when it 
should cease. The beginning of the crisis seems to have come even 
before it might reasonably have been expected. Already complaints 
have been entered against some ofthe Southern trunk lines for discrimi- 
nations, that would not be tolerated in States having railroad com- 
missions. As an instance we note, that under the schedule of freight 
charges fixed by the railroads, 37 cents per hundred pounds is 
charged on freights from Charleston to South Carolina points, and 
- on the same goods classed the same, the charge from Richmond, Va., 
to the same points in South Carolina is 24 cents a hundred pounds. 
That is to say, the rate is 35 per cent. less on the long haul than on 
the short. If this is of a piece with what may be expected with re- 
ference to North-bound freights, the markets for Southern pig iron 
may be considerably circumscribed, if a remedy is not speedily forth- 
coming. Already State bar associations and commercial bodies 
have awakened to the gravity of the situation and some drastic legis- 
lation has been the result andis now pending. Commenting on 
this subject, the 7vadesman (Chattanooga) says: 

Every close observer has noted the growth of anti-railroad sentiment in 
the South especially, and that its spread has been among the more intelligent 
and conservative members of the community. If the railroad directories are 
wise, they will pay attention to these facts and correct the abuses complained 
of; for regulation by law will almost certainly change the current, and work 
injustice and damage to the roads. 

Recently we made note of the fact that Northern irons had driv- 
en the Southern article out of the Wheeling market, at least tempo- 





rarily. How far this may have resulted from increased freight dis- 
crimination, we are not advised, but Southern shippers are doing 
well to take hold of the evil before it develops to such large propor- 
tions as to be practically uncontrollable. 





THE TINPLATE IMPORTERS’ PRONUNCIAMENTO, 


The country is being harrowed over by the recently organized 
“Tin-plate Consumers’ Association of the United States” in order to 
secure ‘a thousand or more consumers of tinplates in the association ”’ 
before it commences work. Oae metal firm thus approached, has 
sent this literature tous. As the aims of the organization are best 
judged by the utterances of its promotors, we presume the highly 
patriotic position assumed by the Hon. T. L. Bunting, at the initial 
meeting, will justly represent the raison d'etre of the T. P.C. A. 
U.S. Mr. Bunting, in addition to being a Congressman-elect, is 
President of the New York Packers’ Association and Vice-President 
of the National Packers’ and Canners’ Association, so he must speak 
with authority. Of course Mr. Bunting is very disinterested on the 
subject. It is not because he is a consumer of tinplates, oh no! that 
he proposes through this organization to wage warfare upon the 
tariff policy of the party that has put himin his present political 
position. It is because—but we utterly fail to find in his printed re- 
marks just what philanthropic inspiration moved him to take up the 
fight on behalf of the Welsh manufacturers. His constituents, how- 
ever, may be interested in contemplating this choice morsel of in- 
spired eloquence: “ We do not care a fig for politics, if our pockets are 
affected.” ‘The voters in Mr. Bunting’s district wiil doubtless make 
due note of this. Elected to an honorable position as a representa- 
tive of a National Protective Policy, once in, he throws principle to 
the winds and measures his opinions by the sizeof his pocket. Neither 
Mr. Bunting nor his associates in the T. P. C. A. U. S. appear to be 
able to rise above the low plane of their own immediate selfish inter- 
ests. The establishment of a great industry in this country, whereby 
we shall be free from paying enormous tribute to the Welsh manufact- 
urers, does not appeal to them in the least. They think they see a 
cutting down in their profits in the immediate future, and that is 
enough for them. They could not please the foreign enemies of 
American Protection better than by their present course. 





ENGLISH HEMATITES FOR AMERICAN STEEL MAKERS. 


Owing to the increasingly high freights for grain, caused by the 
heavy shipments from the United States to Ergland, a great deal of 
ocean tonnage has recently been attracted to that branch of the carry- 
ing trade. The consequence is, that there is a very large amount 
of light tonnage coming this way; hence, vessel men are quite willing 
to load up with any coarse material that will serve as ballast, upon 
which they charge an exceedingly low rate. This has led, as on pre- 
vious occasions, when similar conditions have prevailed, to the ship- 
ment of several cargoes of English hematite ore, the purchasers be- 
ing some of the large American steel makers on the Atlantic sea- 
board. Thus in spite of the present tariff of 75 cents per ton, just so 
much of American ore is displaced by the English article. Attention 
is called to this fact, not necessarily to draw the conclusion that the 
present duty should be raised—which would scarcely be wise in or- 
der to meet temporary conditions—but to show, that in demanding 
75 cents as the minimum duty on this material, the iron ore producers 
were simply asking what was right, without going to extremes. Had 
they been disposed to assume a selfish position and seek to entirely 
prohibit foreign importations of iron ore, they could have insisted 
that the duty be placed at some such figure as $1.50; they chose to be 
placed at an occasional disadvantage, such as now prevails, rather 
than be open to the charge of making excessive and unreasonable 
demands. 





A CLEAR VICTORY FOR PROTECTION. 

Aside from partisan results, with which 7he Jron Trade Review 
has nothing to do, the election of William McKinley tothe governor- 
ship of Ohio is a matter for rejoicing among the friends of Protection 
everywhere. The contest was one of principle, and had it turned out 
adversely to the great tariff leader the fact would have been heralded 
throughout the world as the doom of Protection in the United States. 
As it is, the significance of the outcome should not be less widely 
made known. It was a distinct and positive victory for Protective 
principles and means that the great policy, which has so marvelously 
built up the material interests of this country, will continue to be the 
watchword of the American people, despite the temporary check 
which it received at the last congressional elections. We invite the 
attention of our foreign exchanges to this notable result, and partic- 
ularly suggest that the Anglomaniacs at home, who have made their 
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fight on the basis of misrepresentation of the tinplate industry, now 
turn their attention to a study of the question, “‘How not to overdo 
at. 





WE interpret the receipt of a marked copy of the New York 
Financial Record to mean a request on the part of the American 
Pig Iron Storage Warrant Company, of New York, that we read, note 
and inwardly digest the fact that the furnaces which have now signed 
with the Warrant Company represent a product of over 2,000,000 tons 
perannum. The A. P.I.S W. Co. will accept marks of our dis- 
tinguished consideration and kindliest wishes for the failure of its 
effort to introduce the pig iron gambling methods of London specu- 
lators upon the American continent. 





REFERRING to Sir Henry Bessemer’s experiments in rolling iron 
directly from the fluid metal, the Colliery Guardian (London) re- 
marks: ‘‘ Now that the McKinley tariff has to be fought is just the 
time for some of our South Wales steelmasters to take up the matter, 
as it might prove a valuable means of regaining possession of the 
American market.’’ Now that the possibilities of the new process 
are opening up, is just the time for some ingenious American to take 
up and perfect the matter and get ahead of his British cousins. 





OHIO petroleum is to be used as fuel on the Inman line of ocean 
steamships. This is another important advance in the use of oil. 
The pronounced success of the fuel is shown by its liberal use in Chi- 
cago mills and manufactories. Over 6,000 barrels are piped there 
daily from Ohio with satisfactory results. Formerly the oil was ob- 
jectionable on account of its odor, but through the ingenuity of chem- 
ists the crude has been deodorized to such an extent that its smell is 
hardly noticeable. 





HASTEN the progress of the movement to decimalize the cur- 
rency of Great Britain! The latest proposition is to make the pound 
sterling consist of 1,000 farthings, instead of 960 as now, the shilling 
50 farthings and the sixpence 25. British currency would be relieved 
of many complications by the charge. 





In the publication of the article on the historic Brook furnace, 
by a typographical error we stated that it ceased operations in 1884 ; 
it should have read 1814. 





DID KELLY INVENT THE BESSEMER STEEL PROCESS? 





The November number of the Popular Science Monthly contaius the ninth 
article in the series by William F Durfee on the “ Development of American 
Industries Since Columbus,” and which is the concluding paper devoted to 
the manufacture o* steel in this country. 

On the article the Ohio Valley Manufacturer makes the following com- 
ments: 

The article is a very valuab'e addition to the somewhat meagre records of 
early steel making in this country and contains much that is not only inter- 
esting, but of the utmost historical value. Mr Durfee shows conclusively that 
the B-ssemer process, although just!y so called in honor of the distinguished 
metallurgist who brought it to its high state of perfection, was, as a matter of 
fact, the earlier discovery of Wm. Kelly Both were operating in the same 
field of experiment at the same time, but Kelly’s claims of priority was satis- 
factorily proven to the commissioner of patents, who decided in the interfer- 
ence proceedings, that priority was due to Kelly, although a patent had al- 
ready been granted to Bessemer, gave another over himto Kelly. This was 
in 1857, and in 1870 the commissioner refused to extend the patent of B2ssemer, 
holding that it should not have been granted, as K-lly’s was the prior invention 
and granted an extension ofseven years to Kelly’s patent, holding that he had 
not been sufficientiy remunerated for his invention. In regard to the early 
history of steel making by this process, Mr. Durfee says: 

While Z S. Durfee was on his first visit to Europe, the writer of these 
papers was invited by Captain Ward to design and erect an experimental plant 
to determine the possibility of making a good steel by the new process from 
Lake Superior iron. I accepted the invitation, and reached Detroit, Mich., on the 
morning of July 1, 1862. It was decided to construct a blowing engine, and a 
converting vessel large enough for producing steel on a commercial scale, with 
reference to their use in a works properly planned for economical administra- 
tion and production shou!d the experimental works justify such an enterprise. 
As to the rest of the plant, it was decided to construct it as cheaply and simply, 
as would answer the purpose of the experimental works only, and it was fur- 
ther decided, that the experimental plant was to be located adjacent to, and 
partly in, the building of the Eureka Farnace at Wyandotte, Mich., about ten 
miles from Detroit, where Captain Ward had extensive rolling mills. The 
metal for the experiments would be taken direct from the blast furnace, and 
the spiegeleisen was to be melted in crucibles. 

As soon as this general scheme was fixed upon, I began my plans for car- 
rying it out. But very little guidance was obtainable in this task. I had never 
seen any apparatus for the manu‘acture of steel by the method proposed, and 
the description of that used by Mr. Kelly, convinced me that it was not suited 
for an experiment on so largea scale as was contemplated at Wyandotte. As 





it was confidently expected that Z S. Durfee would be able to purchase Bes- 
semer’s American patents, it was thought only to be anticipating the a-quisi- 
tion of property rights to use his inventions. I accordingly procured copies 
of his patents, which, together with the description contained in the first edi- 
tion of Fairbairn’s “ History of the Minufacture of Iron,” embraced all the in- 
formation then accessible to me, relative to the European practice of the new 
art. 

* * * Very soon after entering upon the study of the new process, it 
became evident to me that an accurate knowledge of the chemical constitu- 
ents of the metals and other materials employed was essential to its successful 
conduct; for, after we had found by working them that certain irons were, 
and others were not suited to our purpose, analysis would in future enable us 
to determine, whether any offered brand of iron was of suitable quality. These 
considerations, with others, determined the addition of a chemical laboratory 
to the works. 

As late as 1868 a large-establishment for the manufacture of steel (in which 
over a million dollars was invested), commenced operations in western Penn- 
sylvania, and at the end of one year it was abandoned and dismantled, the 
whole of the investment having been utterly lost in consequence of attempting 
to use material, which an analysis costing not over fifty dollars, wou!d have 
shown to be absolutely unfit for the purpose intended. American “iron mas- 
ters” (so-called) were not alonein their contempt of chemistry. I have in 
my possession a pamphlet published by a well-known firm of steel manufact- 
urersin Sheffield, Eogland, as late as 1870, for the purpose of attracting 
attention and trade, in which the following sentences occur: “The various 
articles on the manufacture of cast steel in encyclopedias and other works are 
for the most part out of date or are written by scientific men, having little or 
no practical acquaintance with the subject, and consequently are not of much 
value. * * The steel manufacturers of Sheffield are not chemists. The 
application of chemistry to the manufacture of cast steel has not yet met with 
any success. The analysis of steel is a very difficult process. It has frequently 
been attempted in Sheffield, but never with any practical success.” 
sible that the triumphs of chemistry during the past twenty years, as iliustra- 
ted by the Thomas Gilchrist and many other important improvements in met- 
allurgical practice, may have convinced the worshipers of the ultra-practical— 
American as well as E1glish—that there are possibilities in chemistry not 
dreamed of in their philosophy. 

In the works at Wyandotte, on one of the early days of September, 1864, 
was produced, under the suovervision of the writer of these papers, the first 
**Bessemer steel” made in America. This event was a great disappointment 
t all those who had filled the air with predictions of failure, and they imme- 
diately turned their attention to a general depreciation of the results attained, 
and the persecution, with renewed vigor, of all who were responsible for 
them. 

In a foot-note, Mr. Durfee makes the following interesting revelations : 

Iadopt here and elsewhere in this article the popular designation, for the 
reason that I believe it to be the just and proper one; for while there is no 
room for a doubt that the late William Kelly anticipated B-ssemer by several 
years in the discovery of the fundamental idea of the process, he did not carry 
it out to its ultimate possibility as a means for the manufacture of steel; and 
while there is no resson to believe that Bessemer ever heard of what K-lly was 
doing, it is pretty certain that had not Kelly noted the granting of a patent to 
Bessemer he would never (»wing to his unfavorable location, supplemented by 
pecuniary embarrassment) have been able to procure such attention from the 
iron trade of this country, as would have insured him any reward for his inven- 
tion. Furthermore, although in K-l!)y’s stationary “ converter,” it would have 
been, under proper management, quite possible to make a satisfactory quality 
of steel (stationary “converters” were used in Sweden with success for many 
years), it was quite evident from the first that the highly original and ingeni- 
ous apparatus invented by Bessemer (especially the tilting “converter” and 
the “casting ladle” having a tap-hole in its bottom) was far superior to any- 
thing proposed by Kelly. It is also quite evident that had not Mushet (or 
some one else) suggested the use of spiegeleisen, neither the idea of Kelly 
nor Bessemer would have been of value, except in the direction in which they 
were practically carried out by Kelly, as a subsiitute for the refinery-fire, or in 
the special case of iron containing a notable quantity of manganese (as was the 
fact in those used first in Sweden); but it is not at all probable that Kelly 
would have discovered what was necessary to perfect the process, as he had 
no knowledge of spiegeleisen (in 1857 no iron was known in the commerce 
of America by that name), and was not a chemistor an employer of chemists 
—but, judging from the fact that Bessemer availed himself of the aid of 
chemistry at an early day in his investigations, it is not at all improbable that 
he would have himself discovered the value of spiegeleisen had not Mushet 
anticipated him. I think all the facts warrant the naming the discovery the 
Bessemer-Kelly Mushet Process; but as Bessemer, by his ingenuity, persist- 
ence in methodical endeavor, and business sagacity, is clearly entitled to the 
first place, and if the process is to bear but one name, the popular verdict of 
over 30 years is fully justifiible in calling it “The Bessemer Process.” 


While we are thus considering the relative merits of the chief actors in 
this metallurgical drama, it is but just that we should award due praise to 
Martien, the American, and Parry, the Englishman, for ideas of great origi- 
nality, which, had they been followed out to their logical conclusion, must 
have developed similar results to those attained by Bessemer. These metal- 
lurgists evidently were standing, as it were, on the “delectable mountains” of 
discovery, and seeing dimly and afar some suggestions of the practical glories 
of the metallurgy of coming generations. 

The final summing up of the article in which the past and present condi- 
tions of the steel-making industry is contrasted is interesting: 

Twenty-six years ago there were but two Bessemer converters in the 
United States, and it is not at all probable that in the year 1865 there were 
more than 500 tons of “ Bessemer steel” made therein; but this germ product 
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has so wonderfully developed that in the year 1890 the total production of 
“Bessemer steel ” in this country was 4,131,535 net tons, or ,8,263 times the 
tonnage of 1865. This enormous output was made in 85 “ converters,” owned 
by 40 steel works, which were distributed in eight States, viz: Massachusetts, 
New York, Pennsylvania, West Virginia, Ohio, Illinois, Michigan and Colorado. 

In 1772 the American manufacturers’ price for steel was equal to $186 66 
per grosston. Steel of better quality can be purchased of the American of 
' to-day for $30 per gross ton, a decline of 84 per cent. in 119 years. 

Twenty-seven years have elapsed since the first Bessemer steel was made 
in America, and that time, improved by the labors of skillful men from among 
our engineers, metallurgists and chemists, has wrought wondrous changes in 
the construction and management of our furnaces, steel works and rolling 
mills. To-day the tendency of all metallurgical manufacturing enterprises 
is toward concentration, not only in commercial and administrative affairs, 
but in their machinery as well. Gient engines, ponderous roll-trains, colossal 
hammers, crushing forging presses, stalwart cranes, furnaces whose “ fervent 
heat” destroys all doubt of the possibility of the fusion of worlds, ore piles 
rivaling mountains in magnitude; enormous stores of coal, suggesting yet 
more enormous mines; a vast entanglement of railways to all parts of the 
works ; a water supply sufficient for a town ; miles of subterranean pipes bring- 
ing gaseous fuel to the roaring mills—are but the common details of a modern 
establishment for the manufacture of steel. Practices once condemned as 
criminal extravagances are now regarded as essential economies ; things once 
deemed impossible by men of our fathers’ time are but the familiar occur- 
rences of to-day. Buildings, machinery, methods, have all been touched by 
the spirit of progress. Science has become better acquainted with art, and 
art has a better appreciation of science, and their united force are marching 
forever forward. Before their steady advance difficulties vanish, obstacles 
are surmounted, and seeming impossibilities are overcome; sound principles 
are established in place of ¢mpiricisms, and educated skill replaces laborious 
ignorance. Verily, “old things are passing away and all things are 
become new.” 





WORLD'S FAIR NOTES. 





The Art Palace on the Lake Front park, which will be built by the Art 
Institute, assisted to the extent of $200,000 by the Exposition company, will 
cost about $700,000. The designs and plans of Shepley, Rutan & Coolidge, of 
Boston, have been adopted. During the Exposition the building will be used 
by the World’s Congress Auxiliary for some of its numerous meetings. 

The great imitation coast-line battle-ship, which is to constitute and con- 
tain the government’s naval exhibit, is in an advanced state of construction. 
It will be all inclosed before Winter weather sets in and all of the interior 
work will be completed by Spring. 

EB. R. L. Gould, the American delegate to the International Statistical 
Institute, recently held in Paris, writes to Chief Fearn saying that the congress 
has accepted an invitation to meet in Chicago, in 1893. 

Thomas A. Edison, the famous electrician, has applied for 35,000 feet ef 
space, or about one-seventh of all that the Electricity building contains. “I 
haveit from Mr. Edison himself,” said Chief John P. Barrett, “that his display 
at the Fair is to be the greatest achievement of his life. In talking of his 
application for space, Mr. Edison admitted that he was asking for a large 
section of the building; ‘but every inch will be put to good purpose,’ he 
added. ‘I shall not waste a foot of the area assigned to me, but will present a 
series of the most interesting electrical inventions ever produced.’ I happen 
to know,” Professor Barrett added, “that Mr. Edison is doing just as he says. 
He is making an almost innumerable list of novel and spectacular exhibits. 
Other electricians are not idle. We are already crowded for space in our 
building, and if the demand continues as it has begun, I don’t knew how we 
will accommodate all the exhibitors.” 

Customs regulations for foreign exhibits to the Fair are being prepared 
by Assistant Secretary Spaulding, of the Treasury Department. These regula- 
tions are substantially the same as were asked for by the foreign commisioners 
who recently visited Chicago. Mr. Spaulding says that he has no doubt that 
the regulations will be found entirely satisfactory to foreign exhibitors. 

The number of intending exhibitors who have applied for space at the 
Exposition reached 1,623 on October 24. This is a much larger number than 
the Centennial had at a correspondingly early date. The number does not 
include any foreign applications, all of which are made to their respective 
national commissions. 

Seventy-four cases of relics of the Indians and Mound Builders, have been 
received by the Department of Ethnology of the Exposition from Chillicothe, 
O. They contain a great variety of prehistoric implements and utensils, such 
as axes, arrow-heads, pipes, bowls, jars, etc. They were exhumed by a party 
acting under the direction of Chief Putnam. 

Mrs. Potter Palmer isto drive the last nail in the Woman’s building. The 
lady managers of Montana, at the suggestion of Mrs. J. E. Richards, are having 
the nail made of gold, silver and copper. It will be forwarded to Chicago as 
soon as completed. 

Sir Henry Wood, the British Commissioner to the Exposition, who 
recently visited Chicago, has made a report to his government. The cable 
dispatches report that it is very elaborate, that it is about 10,000 words in 
length, and deals with a great variety of details concerning the Exposition. 
Subjoined to the report are plans and descriptions of the grounds and build- 
ings, the regulations for installation, transportation, etc.; mail facilities, and 
other important data, In concluding his report, which is exceedingly favor- 
able to the Exposition, Sir Henry Wood says that he has ne deubt whatever of 
its ultimate success. 





TaKsE the I, O. O. F. excursion te Chicago, Nevember 16th. Train leaves 
6:30 A, M. 





SAMUEL AUGUSTUS FULLER. 





A decided loss to the iron and steel trade, as well as to a wide circle of 
friends, occurred in the sudden death, October 23, 1891, of Mr. Samuel Au- 
gustus Fuller, General Manager and Treasurer of the Union Rolling Mill 
Company and President of the Condit-Fuller Company. His genial and 
familiar features are made the subject of illustration in the supplement, ac- 
companying this issne. Mr. Fuller was born near Warren, O., April 8, 1837. 
When about ten years of age he came to Cleveland with his father, Augustus 
Fuller, who established a wholesale hat, cap and fur house. After 
qualifying himself for business, young Fuller entered his father’s store 
as accountant, and at the age of nineteen he was admitted asapartner. In 
1869, his excellent business abilities having been generally recognized, he 
entered the iron business, becoming Secretary of the Cleveland Iron Co. 
His intelligent study of the iron trade, his large capacity for work, and his 
superior executive ability soon made him a controlling factor in the business 
and amply justified his entering upon a more extended sphere of labor. In 
1878 he went to Hamilton, Ontario, where he successfully operated iren works 
for a period of two years. In 1880 he returned to Cleveland, and, in com- 
pany with several prominent iron consumers, he purchased the old Union 
Iron Works and formed the Union Rolling Mill Company, of which he was 
General Manager and Treasurer up to the timeof his death. In 1881 he estab- 
lished the iron and steel firm of Condit, Fuller & Co., now the Condit-Fuller Co. 
Mr. Fuller was also largely interested in Wisconsin and Michigan mining 
properties, as well asin other enterprises, to the successful management ef 
which he brought to a ripe experience, a keen and penetrating business 
judgment, and, above all, unimpeachable integrity. Pre-eminently public 
spirited, he was always to be found at the fore-front of every movement which 
looked to the advancement of the city of ‘his choice. As a member of the 
Board of Aldermen, the Board of Trade, and the Board of Industry, he took a 
leading and influential part. He was twice married and was blessed with 
twelve children, ten of whom survive him. 

Genial, sympathetic, companionable, he won the hearts of all who came in 
contact with him, and it is doubtful if the death of any other citizen of Cleve- 
land would have caused a feeling of such universal regret as did his. 

At a recent meeting of the directors of the Union Rolling Mill Co., his 
son, Mr. H. Arthur Fuller, was elected Secretary and Treasurer—an admirable 
selection. 





Electrical Appliances in a Mill. 


There are now in use in the South Chicago mills of the Illinois Steel Co., 
two electrical appliances which are of considerable interest. One is an auto- 
matic recording apparatus, by which the number of rails rolled is duly 
recorded. The recording instrument itself is a very simple counter, but the 
manner by which it is actuated is very interesting, especially when it is re- 
membered, that this end of the apparatus must be in close proximity to a hot 
rail. The conditions under which it operates are therefore very severe. As 
the rails pass from the saws, they strike asmall lever, which is thereby moved 
out ofits normal position, and this actuates a contact piece within a case, which 
thoroughly protects the apparatus from the heat and moisture. The electric 
circuit is carried frem this contact mechanism to the recording instrument, 
and in this way the record can beeasily read at any time. The other apparatus 
is a printing telegraph system, by which men at the reheating pits can inform 
those at the finishing end of the mill as to the heat numbers of the ingot, the 
ingot numbers, the number of rails to each ingot, so that the proper number 
may be stamped upon each rail that leaves the mill. In addition to these 
numbers, the “ pit” and “ hole” numbers are also dispatched. This mechanism 
is, of course, somewhat complicated, but it has done its work very satisfactori- 
ly. The transmitter is in charge of one of the men at the reheating pit, and 
the receiving instrument is in charge of a boy, who reports on a blackboard 
for the use of the stamper, the numbers and letters as they are printed on the 
tape by the receiving instrument. The distance between the two is about 350 
feet.—[Railway Review. 





Test of Fire Proof Materials. 


A test of fire-proof materials was conducted in Boston, on October 15, in 
the presence ofa large number of persons especially interested. A building 
was constructed for the purpose in a vacant lot, the interior being divided 
into seven rooms, each about 5x15 feet in area, and lined with fire-proof mate- 
rial. The material was put on by 4 numberof manufacturers, each of whom 
protected the interior of one of the rooms according to his ideas of fire-proof 
construction, some using plaster, others fire-proof paper, others specialties of 
theirown make. The entrance to each room was protected by a fire door, 
tinned on one side and the edges. There was also an opening in the roof of 
each room. Inside of each there were suspended four links, one of lead, melt- 
ing at 626 deg. F.; one of antimony, melting at 842 deg.; one of aluminum alloy 
of 1,292 deg., and one of brass melting at 1,850 deg. F. Theexperiments were 
under the supervision of C.J. H. Woodbury, C. H. Goddard, O.-S. Lord, and 
C. H. Rutan. Abouta quarter of a cord of dry hickory wood was placed in 
each room, and about half a cord in an effective position near the building. 
This wood was soaked with oil and the fires lighted. The fire burned nearly 
an hour before the building itself began to be consumed. By this time three 
of the links in each room had melted, showing that the temperature in each 
had risen above 1,292 deg. Later all the links melted, except one brass link in 
one of the rooms. In one hour and forty minutes after the fire was started 
the hose was turned on, and when the fire was wholly extinguished an exam- 
ination of the building was made. It was found that all of the fire-proof 
materials used in the test had stood the experiment very well, but that some 
of the plastering had fallen, in cases due to the wooden backing being charred 
and thus leaving the plaster without support.—[Railway Review. 
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LAKE SUPERIOR MINING NOTES. 





As announced in the Mining News, a week or two ago, a meeting of the 
stockholders of the Buckeye Iron Mining Co. took place at Menominee, the 
27thult. The meeting was for the purpose of reorganizing the company, 
under the laws of Wisconsin, and reducing the capital stock to $500,000. After 
ashort session the meeting adjourned until the next day, and Marinette, Wis., 
was designated as the place for holding it. At the adjourned meeting all con- 
templated work was done, and the name of the organization changed from the 
Buckeye Iron Mining Co. to the Buckeye Mining Co., dropping the word 
“Tron.” As soon as all the stock is called in, another meeting will be held and 
officers elected. Work at the Buckeye will be prosecuted with the utmost 
vigor during the coming Winter. The principal stockholders present were 
Edward Schofield, W. D. Ingersoll and W. W. Noyes, Chas. Noyes and Chas. 
Hallett, of Florence, and H. D. Fisk, of Iron Mountain.—[Florence Mining 
News. 

At the Eureka a fine body of high-grade ore has been cut with the diamond 
drill, and the company figures that the property will prove a valuable ene.— 
[Ishpeming Iron Ore. 

The minersia the Hamilton tapped what seems to be a large body of 
water, a few days since.—{Ishpeming Iron Ore. 

The diamond drill being operated by the Jackson Iron Co. to the north- 
west of their office, cut 10 feet of hematite, last week, at a depth of 545 feet 
from surface. The drill ran out of the ore, but it will be keptin motion until 
more is learned of the formation at that point.—[Ishpeming Iron Ore. 

Mr. Geo. Wagner, who is exploring upon lands belonging to the Ross 
estate, on the southeast quarter of section 16,town 46, range 26, this county, 
has found hematite ore at a depth from surface of 40 feet.—{Ishpeming Iron Ore. 

The Cleveland Cliffs Co. is energetically exploring lands belonging to 
them in the northern part of the city. Work has been commenced for the 
third drill hole on the new location, the pipe being down in the drift about 40 
feet, the ledge not having yet been struck. The shaft that is being sunk a 
short distance to the north of this is down 52 feet, and has not yet found the 
ledge.—{Ishpeming Iron Ore. 

The force of men at the Glidden property, the Diamond Drill is informed 
by Capt. William A. Morrison, under whose able supervision the work is being 
conducted, has been cut down to three men. The men will spend their time 
test-pitting, and preparing fora close of eperations until the opening of 
Spring, when, everything in readiness, the rich deposit of ore which has been 
located will be mined on an extensive scale. There is no reason to doubt that 
the Glidden will develop into one of the richest mines in the Crystal Falls dis- 
trict.—[Diamond Drill, Crystal Falls. 

At the Foxdale, a preperty near Humboldt that Ishpeming parties are 
engaged in developing, some remarkably fine ore is now being taken out of 
the shaft that they are sinking. The shaft is down 61 feet, the last five feet 
being in ore, and if the deposit proves of the same grade as the samples taken 
from the bottom of the shaft that the Mining Journal has been shown, the 
Foxdale will yet rank high in value. The ore is identical in appeaaance with 
the best Republic Bessemer, and is apparently cutinely free from seams of 
rock.—[Marquette Mining Journal. 

There is said to be fully 400,000 tons of ore in sight at the Mamsfield. This 
property is a bonanza.—[Florence Mining News. 

The Biwabik Co., operating om the Mesaba, are reported to have com- 
menced explorations on another tract of their land a few miles west of the 
Biwabik.—[Iron Journal, Tower, Minn. 





COMPARATIVE IRON AND STEEL STATISTICS. 





The German professors Juraschek and Lexis have just compiled some in- 
teresting statistics concerning the production and consumption of iron, from 
which we gather that the total pig iron output of the world in 1840 amounted 
to 2,900,000 metric tons of 1,000 kilos. (the British ton equals 1,016 kilos.); in 
1860 the figures had increased to 7,360,000 tons ; in 1870, 12,095,000 tons were 
produced ; in 1880, 18,385,000 tons; and in 1890, 27,146,000 tons. The output 
since 1860 has, therefore, nearly quadrupled, a result mainly due to the aug- 
mented production of Great Britain, the United States and Germany ; these 
three countries combined were credited in the year 1890 with 81 per cent. of 
the world’s output of pigiron. The comparative production during 1890 is 
given as follows; Great Britain, 8,001,000 metric tons; United States, 9,348,- 
ooo tons; Germany, including Luxemburg, 4,637,000 tons; France, 1,970,000 
tons; Austria-Hungary, 925,000 tons; Belgium, 782,000 tons; Russia, 667,000 


tons; Sweden, 421,000 tons; Spain, 232,000 tons; Canada, 26,000 tons; Italy, . 


13,000 tons; New South Wales, 4 000 tons ; Switzerland, Portugal, Norway and 
Turkey, 25,000 tons; Japan and other countries, 95,000 tons. Inthe year 1889 
Great Britain, with a total of 8,456,000 tons, stood at the head of pig iron pro- 
ducing countries, the United States coming next with 7,726,000 tons; in 1890 
positions were exactly reversed, the United States ranking first last year with 
an output as already shown of 9,348,000 tons, compared with Great Britain’s 
8,001,000 tons. With respect to finished iron, two products—namely, welded 
iron* and steel, occupy the most important place. The world’s production of 
welded iron in 1890 amounted approximately to 8,852,000 metric tons, and of 
steel to 12,141,000 metric tons. These totals are distributed among the various 
countries as follows: Of welded iron, Great Britain turned out 1,954,000 tons ; 
United States, 2,558,000 tons; Germany, 1,454,000 tons; France, 823 ooo tons; 
Belgium, 507,000 tons. Of steel, Great Britain produced 3,636,000 tons; United 
States, 4,345,000 tons ; Germany 2,161,000 tons ; France, 566,000 tons ; Belgium, 
236,000 tons, and Austria, 441,000 tons. The output of steel during recent 





*According to the classification adoptei by the International Congress held in Philadel- 


phia in 1876, iron is officially distinguished in G:rminy in two classes only, without regard 
to its power of hardening—namely, weldediron, not having been fluidin production, as pud- 
died iroa ani puddled steel; aad tagot iron, the latter bzing proluceliin a fluid state, as Bes- 


semer, Taomas and Martin steel, crucible steel, e te. 









years points to a great development compared with welded iron, owing, no 
doubt, to the improved processes of producing the former metal, and to the 
increased demand for machinery, railway and shipbuilding material. The fol- 
lowing table illustrates the comparative consumption of pig iron during the 
periods mentioned : 

PIG IRON CONSUMPTION. 








— Average, 1890-1884-— _. 1889 al 
Total, Per head, Total, Per head, 
metric tons. pound. metric tons. pound. 

Great Britain............. 4,275,000 266.2 7,815,000 449.9 
United States.. «+00e4,674,000 193.6 7,840,000 284.9 
CITING» sic ori nviconcsevisve vvicees 3,182,000 154 4)373,000 202 

Rick vctcccosesscoecesescessesnes 2,164,000 127.6 1,662,000 955 
BGTBIBEE oriscieresveescccovsaccooste 532,000 206.8 1,073 000 393-4 
Austria-Hungary.............. 746,000 44 941,000 51 


It will be seen that the consumption in all the countries named, France 
alone excepted, has made considerable progress of late years. 





New Speed Indicator. 

Asimple form of speed indicator for locomotives has been designed in 
Germany. It is offered as asubstitute for some of the apparatus of this class 
now inthe market, and though less accurate, its simplicity is thought to 
recommend it. The device comprises a clock dial with two index fingers, the 
dial being divided into ten equal parts. One of the index fingers is driven by 
ordinary cleckwork, and makes one complete revolution per minute. The 
other index finger is in communication with one of the driving axles of the 
locomotive through a system of bevel wheels and an endless screw and worm 
wheel. The proportions adopted are such that the index makes one revolu- 
tion for every kilometre passed over by the engine. Each division on the 
dial, therefore, corresponds to a hectometre, or about 328 feet. The indica- 
tions of the two index fingers thus afford a ready means of determining the 
rate of speed of the locomotive, and a comparison of their speeds over the 
clock dial enables one to make, at a glance, at least a rough approximation te 
the engine’sspeed. If both index fingers travel over the dial at the same 
speed, then the speed of the locomotive is exactly 64 kilometres per hour. If 
the minute hand moves more quickly than the other, the engine speed is less 
than this. If, however, the distance index moves more quickly than the 
minute index, then the engine speed is greater than 60 kilometres per hour. 
The apparatus is said to have given good results in recent trials. 





A Scotchman’s High Opinion of American Plate Rolling. 

The 119 inch plate mill of Carnegie, Phipps & Co., of Homestead, turned 
out for the month of October the enormous amount of 4 800 tons of finished 
plates. This record was only once excelled. In the month of October, 1890, 
5,200 tons was the finished product credited to the mill. At the present time 
there was no extraordinary effort made to strain at or break records, the crew 
worked along at a regular pace and did not aim above the mark. 

A gentleman connected with steel works in Scotland, visited the Home- 
stead plant Monday. Of his visit he said: “If I were to go back to Scotland, 
and tell them there what I have seen to-day, they would tell me very quickly 
that I was ‘gaffing’ them. You roll just four plates while we roll one in the 
old country. Another important thing is that you need not get your steel so 
hot as we do at home. You must know that in our plant we use soft rolls, and 
it is absolutely necessary to bring the steel to the rolls with a dripping heat, 
so that no foreign particles may cling to the surface of the ingot and thus in- 
dent the rolls. It is also necessary to scrape the bottom of the ingot or slab 
before it is pressed through the rolls. There is no use denying the fact, yeu 
Americans have left us far behind in the iron and steel mills.”—[Pittsburgh 
Despatch. 





Cost of Operating Electric Cranes. 

The following facts and figures relative to economy of working the elec- 
tric cranes on wharf in London are of interest. Formerly there were on the 
wharf a 10-ton steam crane, a two-ton steam crane and two 30-cwt. hand cranes. 
The cost ef coal for driving the two steam cranes only was $1,250 per year, 
steam having to be kept up night and day. All four of these cranes were fitted 
with electric gear, and a dynamo with all necessary wiring, switches and safety 
fittings was put in, the total cost being $1,500. A gas engine used for chaff- 
cutting, drives the dynamo, and the cost of the gas for the whole of the work 
—cranes, chaff cutter and corn crusher, besides an ordinary friction hoist—is 
given as $280 for the year, while the amount of the work done has been con- 
siderably in excess of any previous year. 





The English Iron Markets, 

Our Engiish correspondents, S. W. Royse & Co., of Manchester, write 
under date of October 24: ‘“‘ The expectations that prevailed at the end of last 
month as to the probability of better things during October have not been 
fulfilled. Most metals have declined in value during the present month, 
though only to a slight extent in some cases. Prices of pig iron have not 
fluctuated seriously, the total decline during the month being only a few 
pence per ton, and an improvementin business is expected as freights are 
advancing. The manufactured iron trade is in a fairly good state, and the 
tendency seems to be towards improvement.” ' 





IN some recent experiments on the strength of steel at various tempera- 
tures between 20° and 600° C., it was demonstrated that the elastic limit of the 
waterial became lower as the temperature rose, though the falling off was not 
very serious up to 200° C., but beyond that point it lowers somewhat rapidly, 
and finally seems to disappear. The maximum stress decreases from 20° C. 
up to 50° C., but afterwards rapidly rises to a maximum somewhere between 
200 degrees C. and 250°C. Taking the strength of the specimen at 20°C., the 
maximum stress for the 23-ton steel is 1.34 greater and the maximum breaking 
stress is 1.62. 
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NtVEGOLD’S HORIZONTAL AND FLATTENING ROLLS. 





The rapid introduction of the cotton-tie business into the United States 
renders of much interest a description of Nevegold’s Horizontal and Fiatten- 
ing Rolls (herewith illustrated), letters-patent for which were issued October 6, 
1891. The style of groove shown was gotten up to roll cotton ties, especially in 
the South, from cheap cold shortiron. This groove creates an amount of fric- 
tion on the iron, and that, the inventor claims, is the ‘‘ medicine” for spongy, 
cold short iron. The range of work of which these rolls are capable, how- 
ever, is much larger, as will be evident from the succeeding description. One 
of the most novel features is the horiz»ntal edging, particularly in the rolling 
of wide sheets, and the kneading process on narrow strips. Practical tests of 
these processes have been made by the Supplee Steam Engine Co., of Colum- 
bia, Pa. The inventor, Mr. Fred Nevegold, has had a large experience as a 
hoop roller, and for ten years has been a hoop manufacturer, in fact, the first 
successful one in the East. Fora number of years he has been running a 
hoop machine of his own invention, at Bristol, Pa. Full details of the hori- 
zontal edging and flattening rolls are given in the subjoined extracts from the 
patent papers: 

“Fig 1 isa front elevation of my improved metal-rolling mill. Fig. 2 is 
a side view thereof. Fig. 3 is a vertical sectional view. Fig. 4 is adetail. Fig. 
5 is a diagramatical view illustrating the reduction of a bar in rolling. 

“My present invention is an improvement in metal rolling mills and in 
the flattening and edging rolls, thereof; and its object is to thoroughly work 
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Now it will be seen from the drawings that the flanges are of such depth that 
the rolls can be adjasted toward or from each other to “ flat” or to edge the 
metal, or so as to almost make the faces of flanges D D’ meet, thus making 
opening Z of greater width thin height, or the rolls can be separated, so as to 
make the opening cubical or even of greater height than width without mak- 
ing any change in the “ fianing” of the metal during the rolling operation— 
that is, the spaces where the “ fins” might be produced in rolling metal are 
not varied in width by the adjustment of the rolls. 

“The most important feature in the construction of my rolls lies in the 
peculiar transverse sectional form of flaiges E and E’, by which the lateral 
compression of the metal will be produced. It will be seen that these flanges 
are not rectangular in cross section; but the inner faces thereof are partially 
tapered near the periphery, as indicated ate ec’. In other words, the inner 
faces of flanges E E’ are parallel and at right angles to the axes of the rolls 
until they overlap or pass the faces of flanges D’ D, when they are beveled out- 
wardly or tapered, so that they diverge, and the distance between the pe- 
ripheries of the opposed faces of flanges E E/ is greater than the distance be- 
tween the bases and parallel sides thereof. Now, of course, by this construc- 
tion a bar of greater lateral section than the opening Z could be partially in- 
serted between flanges E KE’ of the rolls. The flanges revolving with the rolls, 
the beveled edges ¢ e’ thereof act to compress the bar laterally, as indicated 
by the arrows in Fig. 5, and at th. same time the peripheries of flanges D D’ 
act to compress the bar vertically, so that by the time the end of the bar 
reaches the opening it is compressed to pass therethrough and is reduced in 



























































NEVEGOLD’S HORIZONTAL 


and compress the metal equally and on sides during the rolling thereof, and 
to so construct a pair of rolls that they will draw in arod or bar of metal of 
larger cross-sectional area or greater diameters, both vertical and lateral, than 
the reducing-openings between the rolls; or, in other words, will compress 
the bar in rolling both laterally and vertically on all sides. 

“ Another object of the invention is to construct the rolls without grooves, 
thereby lessening the cost of makin2 and fiaishiug the rolls, and to make the 
rolls in each pair alike or use daplicate rolls to make a pair. 

“ Another object is to so make the rolls that they can be adjusted toward 
or from each other, so that they caa be used for rolling and delivering bars of 
different thicknesses or of any cross-sectional area varying from acube to a 
skelp. 

“ Another object is to provide improved means for preventing the longi- 
tudinal displacement or separation of the rolls by the wedging force of the in- 
coming metal during the rolling thereof and to strengthen the frame or hous- 
ing of the rolls. 

“ These objects I attain by the novel construction of the rolls and of the 
housings, as will be hereinafter clearly described and claimed. 

“Referring to the drawings by letters, A B desiguated the upper and lower 
rolls, which are similar in form, but are set oppositely each other. Roll A has 
ashaft a. Near one end journal thereofis formed an enlargement or flange 
C, adjoining which isa second flinge of larger diameter D, and adjoining 
flange D is a third flange H, of yet greater diameter. The roll might therefore 
be described as a deep angularly-stepped cone. Roll B has similarly-formed 
flanges C’ D’ KE’. It is set below roll A and opposite thereto, so that flanges E’ 
and C, D’ and D. and C’ and E of the respective rolls are opposite each other, 
and the faces of flanges E’ and D’ are opposed to and partially lap the faces of 
flanges D E, respective'y, as shown, thus forming aclosed reducing-opening 
Z between the rolls, the top and bottom of which are formed by the peripher- 
ies of flanges D D’ and the sides thereof by the sides of flanges E and E 


AND FLATTENING ROLLS. 


cross section. In other words, the beveled portions ¢ ¢ of flanges E E’ cause 
the two roils to have the same compressing eff-ct on the metal that is effected 
ordinarily by the employment of four rolls—that is, two ve rtica] and two bori 
zontal—and the flanges E KE’ therefore not only serve to guide the bar to thc 
opening, but to compress it laterally, feed it inward, and work the metal by a 
kind of shear action thereon, as the faces of the flanges E E’ travel faster than 
the peripheries of flanges D D’, and the faces of bevels ¢ & of flanges E E’ 
travel faster than the portions of said flanges which constitute the sides of 
opening Z. The metal is thus compressed on all sides and given a torsional 
twist or pressure previous to reaching the opening Z, as the faces of flanges 
E E’ m ove faster than the metal cin pass through the opening, and tends to 
force one sid? of the metal bar up and the other side down. These complex 
but actual simaltaneous series of compressions produced on the metal insures 
its infeed and its thorough working, and tends to prevent finning, and the 
faces of the flinges E &’ at the ontgoing side of the mill serve to dress down 
or planish the rolled bar. 

“T have illustrated rolls for rolling bars angular in cross-section ; but it 
will be apparent that the rolls can be constructed for rolling cylindrical bars, 
but when so constructed could not produce but one size of bar perfectly cylin- 
drical in cross-section, though the lateral compressing effect on the metal 
would be produced by beveling the edges of the opposed faces of the flanges, 
as described. 

“Te will be observed that the spaces or meeting edges of the roll-faces are 
all at angles to the axes of the rolls, and they must be at right angles to the axes 
of the rolls in order to permit variations of the size of opening without varv 
ing the fin-spaces. It will also be observed that a line drawn between the meet- 
ing edges of the rolls at the opening Z would intersect such opening diagonally 
and at an angle to the axes of the shafts, and the lateral compression of the 
bars produced by flinges E E’ is not transferred to the j »urnal bearings of the 





rolls, but instead will tend to wedge the rolls apart longitudinally, and hence 
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it becomes absolutely necessary to prevent longitudinal movement of the rolls 
in relation to each other, and this I have provided for by my improved hous- 
ings, which are constructed as follows: 

“H H designate the opposite uprights of the housings, II the journal- 
boxes of the rolls, and J J are heavy metallic top bars connecting the opposite 
uprights H H at opposite ends of the rolls, all constructed about as usual, the 
uprights being firmly secured to a suitable basis. The lower boxes are sup- 
ported on blocks or washers /4 4 and the upper and lower journal-boxes sep- 
arated by washers 7 7, and by chaugiug the number or thickness of these wash- 
ers the rolls can be adjusted toward or from each other. 

“K K designate double cap-pieces, having enlarged heads or ends & &, 
which rest upon the ends of bars J J, and through which thesecuring bolts L L 
project, and the nuts / / thus bind the jars J and K tothe uprights. The cap- 
pieces extend between and above the adjoining side uprights H. and the inter- 
mediate portion M of the cap-pieces is thickened so as to depend between the 
bars J and bear upon the tops of the upper boxes I I, so as to prevent upward 
movement of the latter. Adjustable set-screws O O are tapped through suita- 
ble openings in the heads £ at each side of bolts L, and by tightening these 
screws the cap-pleces can be firmly locked in position. The screws simply 
impinge against bars J. 

The longitudinal thrusts on the rolls is, of course, in different directions, 
and in order to relieve strain on the boxes I employ bars P P, similar in gen- 
eral construction to pieces K. 

One of these bars P is secured ; - Fig. 3 

to the uprights H opposite 0 2 rea 0 u Oo 
the larger end or flange E or 

E/ of the rolls exterior to tne k 
boxes, being secured to the 
uprights by means of bolts Q, 

which are tapped through A eG= 
transverse lateral openings ¢ 1 A 
in uprights H, and their outer : 
threaded ends project through = - 
openings in the heads of bars {-|- 
P, and are securely nutted, as SS Ss oo 
shown, so as to lock the bars 
to the upritghs, and the central 
portion of each bar is thicken- 
ed, as at , so as to press di- 
rectly against the adjoining 
journalbox near the roll shaft, 
and thus will effectually re- 
lieve strain onthe roll. The 
heads £ are also provided with 
adjusting screws 0 0, by which 
the bars can be trued, and, 
further, by means of these 
screws the position of the bar 
is regulated so that the bars 
cannot be drawn to the up- 
rights so much as to cause tke 
faces of the flanges of the rolls 
t» unduly bind, but can be so 
regulated that the nuts cn 
boits QO can be tightened firm- 
ly without affecting the posi- 
tions of the rolls. Ofcourse, 
by this means the longitudi- 
nal thrust on the rolls is transferred to the uprights through bars P P, instead 
of through the connections of the j urnal-boxes. Ordinary adjusting bolts 
may be provided at the sides of the mills opposite the respective bars P to 
facilitate the longitudinal adjustment of the roll-shafts, as no strain; is put 
on such bolts. 

“The mill may be provided with suitable guides for the metal bars in roll- 
ing, as usual, if desired, although the peculiar formatioa of the rolls will serve 
to draw the metal in regularly andtruly. In practice I propose to arrange a 
number of pairs of such rolls or a series of my rolling mills in a continuous 
train, as is generally done where it is desired to make the reducing operation 
continuous, and in such case the succeeding pairs of rolls are so arranged 
that the fillets in each succeeding pair of the rolls will prevent the formation 
of fins.” 
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A New Anti-Friction Material. 

As the outcome of a number of experiments with different materials in 
the bearing or step of a water wheel, it has been discovered that a bearing of 
wood pulp hardened in molds under enormous pressure would give very good 
results, and could be used uader water without oil. Farther experiments 
showed that it was greatly improved by the addition of a small quantity ot 
graphite. The material thus made can be planed, bored, drilled or treated as 
can metal. Some capitalists who became interested, employed an expert to 
give the material a thorough test, and it has now been in use on a steam 
engine, a dynamo and a plant consisting of shafting, testing machines, calen- 
dering rolls, several frames of cotton spindles, etc., this plant having been 
run day afcer day, for some months, with no trouble at all, and no oil used on 
any bearing. It is said that the wear of the journal and the material forming 
the bearing is also very slight, and the friction is reduced about one-third in 
all cases where it has thus far been tested.—[Railway Review. 





A New Steam Boiler. 
The invention consists in passing air at a high pressure through a vessel 
containing heated petroleum or hydro-carbon flaids in such proportions as to 
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produce a gas completely combustible in itself, which gas‘is exploded in a 
small chamber outside the gas generator. This chamber is connected by a 
stout pipe which descends through the water to the bottom of the boiler, and 
the whole of the hot gaseous products of combustion—. ¢., water vapor, nitro- 
gen gas and carbonic acid gas—are blown into the water itself, by which the 
whole heat created by the combustion of air and hydrocarbon vaporsis made 
to act directly upon the water and cause its rapid evaporation into steam, and 
the whole heat of the fuel is thus employed without any loss. The steam 
produced will] have its expansive force augmented by the elastic force of the 
carbonic acid gas and nitrogen. Claims: The utilizition and combustion of 
hydrocarbon gases and conducting the products of such combustion directly 
into and through the water to be vaporized.—[Industries. 





IMPORTANT TO THE IRON ROOFING TRADE 





Last week a decision was rendered by Judge Sheilds, of Omaha, Neb., in a 
case which was carefully watched by the corrugated iron trade of the country, 
and the outcome of which has judicially established what are the lawful 
gauges of corrugated iron in the absence of any definite contract. 

The plaintiff in the case was the Wheeling Corrugating Co, of this 
city, and the defendant C. Specht,of Omaha. The order from the defendant 
read as follows: ‘“ Ship me two hundred squares (200) No. 20 corrugated black 
iron roofing, painted.” The 
Corrugating Co. shipped the 
two hundred squares of No. 
20, asordered. It weighed 153 
pounds to the square, which 
weight was shown on the in- 
voice. The defendant accept- 
ed the goods and used them 
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Q on the Union Pacific freight 


Yj station at Omaha, Neb., for 
which use they had been pur- 
' chased. When the bill was 





presented he claimed a deduc- 
tien on the ground that the 
material was not really No. 20 
corrugated iron, but an inferior 
or at least a lighter grade. 
The plaintiffs brought suit to 
enforce their claim, and the 
question as to what really con- 
stituted No. 20 corrugated 
iron, came up for a legal ad- 
judication. 

Before the court, Specht 
produced an 1889 catalogue of 
another company, which gave 
the approximate weight of No. 
20 corrugated iron as being 
one hundred and eighty-seven 
pounds. The plaintiffs on the 
other hand by depo sition and 
testimony of a number of the 
leading manufacturers, show- 
ed that the approximate 
weight of No. 20 corrugated 
iron according to the.Birming- 
ham gauge was 156 pounds, and that the Birminghem gauge wasin use by a 
majority of the manufacturers of corrugated iron. Previous to 1887 there were 
several different gauges in use by makers of corrugated ironin this country. 
In that year the National Iron Roofing Association met and agreed upon 
what is known asthe Birmingham gauge as a standard, to be used by all mem- 
bers of the association. The gauge thus adopted, was widely published at the 
time and since, and is fully set forth in all the catalogues of members of the 
association. Some few manufacturers refused to conform to this standard, but 
the greater number now useit. The weights are approximate, of course, as it 
is utterly impossible to roll sheets with the same exactness as potatoes may be 
weighed, for instance. In this case the deviation from the approximate 
weight was but 2 per cent., and achange of one thirty-second of an inch in the 
adjustment of the corcugating rolls would more than make the difference. 
The court held that the adoption by the National Association and ensuing 
wide publication of the Birmingham gauge was sufficient to establish it asa 
standard understood alike by buyer and seller in a contract, where no other 
gauge was expressly stipulated, and that the very slight difference between the 
approximate weight—expressly given as approximate weight in all trade cata- 
logues—and the actual weight was but such as might reasonably be expected 
in rolling the sheets, and rendered a verdict in favor of the plaintiff. 

The case was the first of the kind ever brought to trial, and throughout 
was closely watched by the trade of the country. It will of course establish a 
precedent for future cases in which there may be any dispute as to the stand- 
ard gauges, and the fact that the Wheeling Corrugating Co. advertises the 
Birmingham gauge in all their catalogues, was a warning to their customers 
that all orders would be filled according to that standard —[Ohio Valley Man- 
ufacturer, Wheeling, W. Va. 
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In order to determine cobalt or nickel electrolytically, it is necessary first 
to remove any iron which may be present. Mons. G. A. LeRoy effects this by 
bringing the metal into sulphuric solution, adding a very small quantity of a 
non volatile organic acid, preferably citric There is then added a large ex- 
cess of a concentrated solution of ammonium sulphate, rendered strongly 
ammoniacal. Uader these circumstances ferric hydroxide is not precipitated 
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Increase the Capacity of your Boilers. 


age USERS Should Read this. 


Scale is a Non-conductor of Heat. 





SAVE YOUR FUEL AND PROTECT YOUR BOILERS FROM SCALE AND GALVANIC ACTION OF WATERS. WATERS ANALYZED FREE AND THE COMPOUNDS 
MADE TO SUIT EACH WATER. 





IW rEeERNWATIONAL BOIuA.ER Soir.V7 ENT. 


(PURELY VEGETABLE.) 


Dearborn Drug & Chemical Com ’y, 


Manufacturing and Analytical Chemists, W. H. EDGAR, Manager. 
Ohio Office, Canton, 0. ROBERT H. CREVOISE. Agent. 


WRITE FOR INFORMATION AND PRICES. BEWARE OF INFRINGEMENTS. 


Office, Room 29, Rialto Building; Works, 4246 Champlain Avenue; 


COEICAGO,” ILL. 








RICHARDSON’S ADJUSTABLE SNAP FLASK. 





In this illustration is shown the new and much talked of Richardson’s 
Adjustable Snap Flask. It is made of steel plate 4%” thick, galvanized, it is 
almost indestructible and yet light in weight, and will not warp or rust. The 
flask can be adjusted from any size from 8x1o to 12x17 inches. The flasks are 
so hinged that they can be opened and still made so substantial that they will 
not shift or get out of order while in or out of use. In construction they are 
so simple that any boy can manipulate them perfectly after one trial. The 
saving by the use of this flask is at once made apparent. Every one who has 





had anything to do with a foundry has seen the delay and annoyance caused 
by not having the proper size snap flask for some particular work. Besides 
being of great saving te the employer it is a boon to the molder, who, without 
leaving his bench, can adjust the flask te the desired size. The mode of 
adjustment is very simple, loosen thumb nuts on drag, place same over pat- 
tern, allowing as much margin as desired, then tighten the nuts, match drag 
with cope, tighten nuts on cope and the flask is ready for use. In matching 
drag with cope it makes a perfect adjustment of pins either tight or loose as 
the work requires. When the nuts are tightened the pins do not shift. The 
J. D. Smith Foundry Supply Co., Cincinnati, O, are the general selling agents. 





THE CRITICAL TEMPERATURE OF STEEL. 





At the June convention of the American Railway Master Mechanics’ Asso- 
ciation, an official report of the proceedings of which is before us, the ques- 
tion, can steel be flanged safely at other than a red heat? was discussed. It is 
the rule in boiler shops to work steel at a red heat, but itis more than prob- 
able that all do not realize the danger incurred when this rule is not closely 
followed. Tnis danger was illustrated by two samples of open-hearth steel 
shown by Caarles Blackwell, of Saoenberger & Co., of Pittsburgh. One end 
of each piece had been doubled over coid. The closest inspection failed to 
discover any signs of distress. The central portion of each piece had been 
twisted when red hot so as to resemble a corkscrew, and, as might be expected, 
there were no indications of failure. Tne other end of each piece had been 
bent at a temperature of about 600°, or that corresponding to a blue color on 
the surface, of from which the scale had been removed. Each piece was badly 
fractured at the center of the bend. Cherry red is the last visibly recognizable 
degree of heat before the metal becomes black, and has been recommeaded by 
the American Boiler Makers’ Association as the limit at which all work should 
stop. Iron as well as steel is subject to this dangerous condition at about 600°. 
J. N. Lauder, of the Oid Colony Railroad, said: “All steels that I have ever 
made any experiments with are brittle at a temperature that will produce a 
blue color when brightened. I have tried many experiments with the best 
Otis fire-box plate and found in every case that although while cold it would 
double down and hammer down under atrip hammer without a sign even of 
distress, at the blue temperature it would break invariably.” Pulaski Leeds, 
of the Louisville & Nashville road, said he believed there was a danger point 
in heated steel, and he did not advocate the use of steel axles for the reason 
that they quite often get to this temperature. When heated to this degree the 
least vibration will produce a flaw. He stated that an examination of brokea 
crank pins and steel axles would almost invariably show a fine flaw, perhaps 
the size of a half section of a silver half dollar, that is apparently old, the rest 
of the entire axle being bright, clear and fine-grained steel. It had always 
been his opinion that those flaws had been produced at the time when the 
metal had reached the dangerous temperature, caused by a hot journal or 


something of that kind, He thought vibration was necessary in order to pro- 


duce hurtiul effects. 
James Meehan, of the Cincinnati, New Orleans & Texas Pacific road stated 
that he had seen some specimens of basic steel tried umder all circumstances 








and all temperatures without developing any fracture. This, he was inclined 
to think, was due to the fact that phosphorus is so thoroughly eliminated in 
basic steel that it will not be subject to the defects under different conditions 
that carbon steel is. 

It is difficult to overestimate the importance of this subject. Although it 
was brought before the American Society of Mechanical Engineers some years 
ago, the fact that steel is brittle at a certain temperature was not forcibly im- 
pressed upon those working steel. The matter has been investigated by ex- 
perienced men, who agree in warning against any working during the blue 
heat.—[{Iron Age. 





Railroad Machinery for Brazil. 

The Bureau of American Republics is informed that since the promulga- 
tion of the reciprocity treaty with Brazil, 128 locomotives have been sold in 
that Republic by the Baldwin Locomotive Works of Philadelphia, and in addi- 
tion to this number 24 locomotives are now being loaded at Philadelphia for 
Brazil on the barkentines “Maggie Thompson” and “ Rleanor M. Williams.” 
Under the reciprocity treaty with Brazil locomotives and railroad supplies 
generaily from the United States are admitted free of customs duty. 

The Brazilians have always preferred American locomotives, and our sale 
of both locomotives and rolling stock will probably be greatly increased in 
the future by the reciprocity treaty. During the four months from April 1, 
when the treaty went into effect, to August 1, our exports of machinery to 
Brazil were valued at $874,104 as agaiust $214,821 during the same period in 
1890, and our exports of carriages and cars increased from $229,891 to $348,545. 
These were on the free list. Among goods on which there is a reduction of 
25 per cent., when manufactured in the United States, the exports of hardware 
aud tools increased from $56 466 to $88,205; and lumber and wood manufact- 
ured increased from $107,678 in 1890 te $320,776 this year. This shows an 
increase on the four items above mentioned of $1,058,774, or nearly 174 per 
cent.—[National Car and Locomotive Builder. 





Will Want Car Material. 

In prosperous times the railroad and car building trade is a profitable one 
for the lumbermen. Very few railroads have been able to declare their usual 
dividends for the past year or two without a great curtailment of expenses, 
and this has generally been effected by making the old rolling stock and 
bridges do another year, where such a thing was possible. But the immense 
quantities of grain to be moved this Winter has created a demand for more 
cars which must be supplied, and besides gives assurance of a profitable 
season for the railroad companies. Last year the demand for car and bridge 
material was very light, but will be correspondingly heavier next year, as rail- 
road companies now feel justified in going on with improvements. This is 
only one of the many chadnels through which lumber finds a market; but it 
serves to illustrate the fature prospects of the lumber trade in the West, and 
certainly indicates that recent advances which have been made in prices are 
only what the situation demands, and that these advances are less, rather than 
greater, than they should be.—_[Timberman. 





Chicago and Return, $6.00, 

Patriarchs Militant I.O.O F., Cleveland Canton No. 33, will run an excur- 
sion to Chicago, via the Nickei Piate, Monday, November 16th. Train leaves 
630 A. M., giving seven days to visit the city of the World’s Fair. The Ameri 
can Fat Stock, American Live Stock, American Poultry and American Dairy 
Snow will be held November r11th to 21st. Procure tickets from following 
members: G. W. H. Young, 903 Woodland avenue; J. A. Robinson, 52 Public 
Square ; H. Cohn, 778 Lorain street; A. T. Van Tassel, 250 Detroit street ; R. 
Mohrman, Minnesota and St. Clair streets; E. Slade, 1954 Euclid avenue; F. 
Freedle, 34 Scovill avenue ; A. J. Spencer, Cataract House, Newburgh; E. A. 
Cobb, 1205 Cedar avenue ; C. H. Cobb, 1377 Cedar avenue, and Nickel Plate 
agents. 





Crude Petroleum Fuel. 


A very successful experiment was made recently on the Manitou & Pike’s 
Peak to burn crude petroleum in the locomotives. The apparatus consists of 
a single jet placed in the centre of the firebox pointing directly to an inverted 
firebrick arch. The oil is spread, as usual, by a jet of steamor air. The oil 
used is obtained in Colorado, and has little or no odor. As a result of these 
tests, it is probable that next year all engines on this road will be equipped 
with oil burners, and from the present indications there will be a decided 
saving in the cost of fuel and an absence of all smoke and objectionable gases. 





NICKEL PLATE excursion to Chicago, November 16th. Tickets good 


| seven days; $6.00 round trip. 
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Wc Write us. 





THE NERACHER SPRINKLER CO.,_ - 


PROTECTING YOUR BUILDING witn an automatic 


fire sprinkler system makes it absolutely fire proof. All Insurance 
Companies recognize the “Neracher” as the best made and will 
make liberal reductions on your present rates if you equip. In 


this way the system pays for itself inside of two years’ time. 





WARREN, 0. 


BRANCH OFFICES: 
Boston, Chicago, St. Louis, Cleveland, Cincinnati, Minneapolis, Pittsburgh, New York, Philadelphia, Baltimore, San Francisco. 





A NEW FUEL GAS PROCESS. 





In these latter years an important question comes up, viz.: while electric 
light will in time be of almost universal use in homes as well as all stores and 
other buildings, will the inventive genius of man devise a process, making a 
cheap gas which can not only be used as a fuel for all manufacturing purposes 
but for light, cooking and heating purposes in all places where gas will, toa 
great extent, take the place of coal, oil, and gasoline for all the purposes they 
are now used and can this gas be made and furnished, not only to manufact- 
urers at a price so low that it may in time entirely take the place of coal and 
its many annoyances, but at a price so low that in hundreds and thousands of 
homes in the land it can come in to almost universal use? That inventive 
genius has been at work, and is devising means which will in the near future 
accomplish all that is so much desired in these mattters, by manufacturers 
and housekeepers and all others interested, is without doubt. Already more 
or less is being accomplished in that direction. A company has been formed 
in Pittsburgh, to manufacture gas for all purposes needed, the inveution of a 
Mr. Rose. In experiments which have been made, with a few hundred pounds 
of coal and a small quantity of light colored oil, a fuel gas has been made of a 
strong heating power and giving a bright light, at a cost as claimed by the 
parties interested of 6% cents per thousand feet. While this process will do 
something in the desired direction, the machinery made use of in that process 
is somewhat complicated, and the inventor has made some changes, enabling 
him in his experiments to produce this gas at the cost named, being less than 
what was the cost before these changes were mid> This process has 
attracted attention to such an extent, that a company has been formed to sell 
rights to make the same, and to furaish plants for any one needing it. Car- 
negie & Co., of Pittsburgh, have bought the right to make gas by this process, 
and will in time have it in successful usein alltheir factories. It is not known 
certainly to the writer that the purchase of this right includes the State of 
Pennsylvania. 

The writer has seen an item inthe papers that some one in the West by 
the name of Hill has invented a process of making gas, which is claimed, can 
be made out of garbage, if no other material can be had. So far as the writer 
knows, this process seems less complicated than the Rose. In this process 
the coal is crushed and converted into gas, but not any oil, as the statement 
says, being used. A ‘ter being converted into gas, it passes through a series of 
electrodes and goes into the gasome‘ter with very little, if any, odor, and, so 
far as may be known free from any poisonouselements. A company hasbeen 
formed and offers to make, or has made, a coatract to furnish gas to the city 
of Waukeegan, Ill., at a cost not to exceed 15 cents per thousand feet. If this 
is done andin good faith, quite an alvance will have been made in this im- 
portant item, and to the great advantage in every way to the people. 

In referring again to the Rose process, the writer understands from the 
article published that, in the lowcost they claimed to have made gas for, 
they feel that when all the changes will have been effected they may be able 
to make gas and convey it to the gasometer at a less cost than 64 cents per 
one thousand feet. 

Inventive genius, however, has not ended in these few illustrations. Mr. 
W. H Harris, a practical mechanic and still a voung man, gifted with quitea 
degree of inventive geaius, has for some time been studying with a view to 
manufacturing a fuel gas ataless cost thau by any other means thus far 
known. For some moaths he has been located in Maysville, Ky., carrying on 
his exveriments in a quiet way and perfecting the same from time to time; 
and while they may not be entirely perfect in every particular, the tests made 
so successful, that descriptions and drawings were made and patents have 
been secured for his process in this couatry. The machinery made use of is 
more simple than that of the Rose or Hall process, and he is still at work on 
the same. He has quite a plant erected in Miysvilleto make gas on a good- 
sized scale, aud a chemist is engaged in assisting in the work by making from 
day to day an analysis of the gas. Professor Payne, the chemist, is a graduate 
of Case School of Applied S:ience, Cleveland. Though still a young man 
has already had quite a valuable experience in his calling. 

The writer has lately visited Maysville ani inspected the process, and was 
very much pleased as well as instructed. He saw the gas burning in a mod- 
erate way in a small grate, giving penetrating heat. He also saw it in a gas 
burner, the light looked brighter than the ordinary gas. In the furnace it was 





used in making steam for running the engines. A new furnace is now com- 
pleted containing improvements giving a more satisfactory test of the gas for 
fuel purposes. 

Ia tests thus far made this gas is almost entirely free from any poisonous 
element, quite an important item for users. While the two other parties claim 
to be able to make a low price fuel gas, Mr. Hirris’s invention and process and 
the machinery used are so much m>re simple in every way,so far as can be 
seen, than thatof Mr. R»oseor Mv. Hall, that it is the feeling of all those in- 
terested in the matter that by this process a better and purer gas, for all pur- 
poses, can be mad: ataless cost than by any other process. In the Harris 
process the coal is all converted into gas and no by-products are left. In the 
Hall process there is some residuum of stone and slate left in the quantity of 
coal used. From what was seen by the writer on the occasion of his visit to 
Maysville, and from his conversation with some of the interested parties, by 
the Harris process a very high grade of fael gas for manufacturing, lighting 
heating aud cooking purposes can and will be without any doubt made and 
put into the gasometer at a less cost to the makers than by either of the other 
two processes named, and that in time it will be made and furnished to man- 
ufacturers for all purp>ses at a much less cost than any fuel now belng used, 
and at a less cost than natural gas is now being furnished to them, with this 
important consideration, that while natural gas may in time fail them in many 
places where now being furnished and used there will not be in any danger of 
failure or loss of time to them in using this process for making their fuel gas. 

To the courtesy of Mr. E. E. Wood I am indebted for the following descrip- 
tion of the process : 

“ The plant consists of a generator and a fixiug chamber, the generator is 
3 feet inside diameter, and about ro feet high. Itis fed in charges of about 
2) tbs. of coal once a minute,or a minute and a half; steam is also aimitted 
into the generator; the proportions used are 59 Ib;. of coal to 250 Ibs. of steam, 
and for fuel gas 52 Ibs. of hydrocarbon, naphtha or other light oils may be 
used. With solbs. of naphtha to the above named amount of coal and steam, 
a highly heating fuel gas is obtained. For illuminating gas about one-half as 
much more light oilis charged. The gas holder is comparatively small, hold- 
ing between 5,000 and 6,000 cubic feet ; this small plant makes 1,000 feet of gas 
per minute. The estimated cost of gas is not over four cents per 1,000 feet for 
illuminating gas of 15 candle-power. The wonderful feature about this process 
is that it is continuous after the plantis once heated up. It does not have to 


‘be used intermittently as with most processes; the heat is maintained at the 


gas fixing point continuously. Itis believed by engineers who have investi- 
gated it that fuel gas can be made from such a plant, and cities and towns 
supplied with it cheaper than natural gas can be piped long distances. The 
proprietors have offered to furnish Maysville with both fuel and illuminating 
gas at a price not to exceed 50 cents per 1,000 feet. There is an ordinance to 
that effect now pending. The present price of gas in the city of Maysville is 
$1.50 peri1,ooo. Itis needless to say, however, that the old gas company is 
very bitterly opposed to the adoption of the new system. 

“Tt is said by engineers who have experimented with the richness of this 
gas that at 50 cents per 1,000 it is cheaper for heating and cooking purpose 
than coal at eight cents per bushel, to say nothing of doing away with smoke, 
and avoiding trouble from ashes, cinders, stoves,etc. This enterprise is 
exciting a great deal ofinferest. It is thought that it is a cheaper and better 
gas for steel making and steel furnaces than the gas made by the Siemens- 
Martin furnace. With some grades Of coal fuel gas can be made without the 
use of ilght oils, but for illuminating gas light oil is necessary to make the 
proper amount of benzol vapor. 

“ Berthelot, and subsequently Dittmar, eminent French engineers, have 
ascertained that the addition of 3 to 3% per cent. of benzol vapors added to 
marsh gas or fuel gas converted into a high illuminating gas. Frankland and 
Thorne, two eminent E1glish engineers, by a series of experiments likewise 
determined that carbonic oxide could be converted into illuminating gas by 
the addition of 5 per cent. of benzol vapor. That fuel gas (marsh gas) would 
be converted into illuminating gas (92.45 candle power) by the addition of 3% 
per cent. of benzol vapor. Some idea may be had of the cheapness of the pro- 
cess when it is understood that none of the products of combustion used in 
heating are wasted, but all reconverted into a combustible gas of greater or 
less in illuminating power, in accordance with the amount of benzol vapor, or 
light oil, added thereto. 

J. P.G. 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

Van Wagoner & Williams will erect two stone and brick buildings for the 
manufacture of hardware at Cleveland. 

The Monterey Foundry & Machine Co. have been chartered to do business 
at Monterey, Mexico, and Hatchinson, Kan. 

A company for the manufacture of electrical appliances is being organized 
in St. Paul. The capital stock is to be $100,000. 

The R. S. Tru: C»., of Syracuse, N. Y., has been incorporated, with capital 
of $15,000, to manufacture bicycles, tricycles, etc. 

W a. Sellers & C»., incorporated, will erect an addition, 80x78 feet, to their 
plant at S xteenth and Battonwood streets, Philadelphia. 

L. S. Bonbrake proposes to establish a plant at Nebraska City, Neb., for 
the manufacture of steel roofing and other iron building materials. 

The New York Frog & Switch Co. has been formed at Hoboken, N. J., with 
capital stock of $100,000. J. L. Nevin, A. A. Franck and M. P. Merseles are the 
stockholders. 

The Paragon Manufacturing Co. has been incorporated at New Haven, 
Conn., with a capital stock of $16,000. The company will manufacture hard- 
ware, tools and specialties. 

The Connell & Dengler Machine Co., capitalized at $100,000, have been in- 
corporated at Rochester, N.Y. Tae object of the company is to naanufacture 
and sell machinery and machinery supplies, and to operate a foundry. 

The Scandard Snoke Consumer Co. isa recently organized concern at 
Portlind, Me. The company is capitalized at $150,000, and will manufacture 
and deal in machinery relative to its name. President, Theodore Pinkham; 
Treasurer, E. B. Hill. 

The Washington Nut, Lock & Bolt Co., of Washington, Pa. has been 
granted a charter ; capital, $10,000; directors, John E. Stewart, Midway; John 
L. Carson, West Alexander; E. A. Danlap, Coon Island; J. W. Marry, W. I. 
Campbell, J. W. Hindmon and J. E. Alium, Washington. _ 

The Inventors’ Manufacturing Co., of Youngstowa, O, have been granted 
a charter, with a capital stock of $1,000. The incorporators are: E. M. Tay- 
lor, C. E Walton, L. T. Tyrell, B F. Campbelland Fred C. Brown, all of Youngs- 
town. The object of the company is to manufacture and sell novelties. 

The D. B. S nith & Co. has been incorporated with $20,000 capital to man- 
ufacture all kinds of agricultural implements, at Deerfield, N. Y. The location 
of the principal office is at Deerfield Corners, Oaeida county. The directors 
are as follows: Dewane B. Smith, Charles H. Poole, Edwin H. Risley, Thomas 
L. Benham, Robert B. Poole, all of Utica. 

The Grant Machine Tool Works, of which R. H. Grantis Superintendent, 
and John J. Grant, General Manager, has been established at Fitchburg, 
Mass., occupying a building 100x30, with an annex for boiler and engine room. 
Tne works will manufacture steel balls for anti-friction purposes, and will 
soon bring out a high-speed grindstone frame and other specialties. Event- 
ually a general line of machine tools will be produced. 

A meeting of the parties interested in the establishing of a tinplate plant 
at Blairsville, Pa, was held recently. A committee was appointed to secure a 
charter. The following Board of Directors was also appointed: T. D. Cun- 
ninghaw, Jas. A. Graff, D. M. Fare, Paul Graff, J. M. Devers, J. M Harvey and 
R. W. Werhle. It is said the new company propose to invest about $75,000 in 
the plant, and will give employment to a large number of hands. 

The following are among the new charters of incorporation recently 
granted by the S-cretary of State of Illinois: The McKenzie Equinomic 
Smokeless Furnace Co., of Chicago; capital, $250,000; incorporators, Dougal 
McKenzie, G. W. Haggett and S.D Lansing.—The Premier Matrix Making 
Machine Co., of East St. Louis; capital, $500 000; incorporators, A. J. Kletzker, 
Estill McHenry and G. N. Scott.—The Acme Railway Switch Co., East St. 
Louis, to manufacture an automatic lock-geared railway switch ; capital, $500,- 
ooo ; incorporators, J. E. Chambers, George Broach and Chas. E. Long. 

San Diego, Cal., papers are excited over a “ proposition of immense mag- 
nitude,” which has been submitted by C. L. Hubbs, who is said to be a mine 
owner and the possessor of a large area of Arizona coal andtimber lands. The 
scheme is to establish on the bay front at San Diego a plant for the manu fact- 
ure of iron ships, including iron passenger vessels and merchantmen, and 
Government cruisers if contracts can be secured. It is proposed to convert 
the ore into pig iron at the mine, using coke as a fuel, and to ship it to San 
Diego where it will be converted into the manufactured product. The cost of 
the entire plant is placed at $3,000,000. It is further announced that associated 
with Mr. Hobbs is a company owning a plant at Pittsburgh, Pa., for the manu- 
facture of locomotives, which it is proposed to move to San Diego, where the 
building of locomotives will be carried on on a large scale. Ia addition to all 
these enterprises the promoter also proposes to establish rolling mills at San 
Diego for the special manufacture of steel rails. 





Additions, Enlargements, Removals, etc.:— 
The Pair Point Manufacturing Co., of New Bedford, Conn., which recently 
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built large additions to its factory, wili putiu engines and three large dyna- 
mos, and do electric lighting. 

The Flenniken Turbine Co., of Dubuque, Ia., propose to enlarge their 
plant. 

The Pittsburgh (Pa.) Bridge Co. will increase its capital stock from §100,- 
000 to $200,000, 

An addition, 48x100 feet, is being erected at the works of C. John Reily, 
Pittsburgh, Pa. 

Work in the foundry department of the Ohio Falls Car Works, at Jefferson- 
ville, Ind., has been resumed. 

The American Foundry Co., at Edison, Wash., will erect a plant for the 
manufacture of car wheels of all kinds. 

An addition, allowing of 800 feet more of floor space, is being made to the 
plant of the Holyoke (Mass.) Machine Co. 

The Greenfield Boiler Co.’s works, at Greenfield, Mass., have been sold to 
Utica, N. Y., parties, to which place the plant will be moved. 

Creswell’s Iron Foundry, Philadelphia, Pa., is to be removed to a new site, 
where a two-story brick structure 190x70 feet is being erected. 

Watson & Stillman, of New York, have recently added 5,000 feet to their 
works, thereby greatly facilitating the prodcctiou of hydraulic tools. 

The Gilbert & Bennett Manufacturing Co., of No. 148 Lake street, Chicago, 
Ill., wire netting, wire fencing, wire goods, etc., are erecting a new factory on 
West Sixteenth street, which is expected to be ready for occupancy on or about 
the first of January. 

It is stated that Caleb Calvin, a well-known iron founder, at Worcester, 
has purchased theinterest held by Henry C. Fish in the L. W. Pond Machine 
Co., also of that place. The old business will be continued. Work is pro- 
gressing on the new building at the Calvin plant, and it soon will be ready for 
occupancy. 

The Chester Valley, which includes Coatesville, Parksburg and several 
other iron-making towns, is one of the chief centres of the plate iron and steel 
trade. There is no steel plant there aud all the steel that is rolled is made 
elsewhere. A large open-hearth steel plant is to be built at once by the 
Lukens Iron & Steel Co., of Coatesville, the largest concern in the Valley. 
The plant will contain six furnaces with all the necessary gas producers and 
appliances. Of the site now occupied by the mills of this company was built 
the first plate mill erected in this country. The present works consume about 
1,000 tons of steel per week, and contain the largest plate rolls in the country, 
rolling plate 10 feet wide of any length.—[Philadelphia Record. 





General Industrial Notes:— 

The contract for the iron work of machinery hall at the World’s Fair, has 
been let to Binder & Seifert, of Chicago, the amount being $350,000. 

William Tod & Co., Youngstown, O., will furnish a Porter Hamilton engine 
capable of developing a thousand horse-power for the plate mill of the River- 
side Iron Works, at Wheeling, W. Va. 

In our issue of last week, we made an error in the article on the New 
Philadelphia Iron & Steel Co. We should have said the plant contained one 
fire bed mill and four mills for light sheets. 

H. H. Walters, having retired from the firm of H. H. Walters & Co., dealers 
in emery wheels and fixtures and rubber supplies, the business will be con- 
tinued by Chas. A. Cavagna, at the stand of the former firm, No. 107 West Sec- 
ond Street, Cincinnati, O. 

The twelve-inch mill at Hubbard, O., broke all its former records on the 
15th inst., turning out 65,560 pounds of three-quarter rounds. The puddling 
department also drew the largest turn ever drawn there, over sixty-two 
thousand pounds from twenty-one furnaces. 

One firm recently ordered 18 large water-wheels of James Leffel & Co., 
Springfield, O., builders of the famous James Leffel wheel. A large wood 
pulp mill, now under construction in Wisconsin, will use these wheels. This 
new enterprise is situated near large quantities of suitable timber, and where 
ample water power can be obtained. 

Sealed proposals will be received at the office of the Supervising Architect, 
Treasury Department, Washington, D. C. until 2 o’clock Pp. M., on the 24th day 
of November, 1891, for all the labor and materials required to put in place 
complete, the iron floor, ceiling and roof construction and iron columns for 
the United States Post Office, Court House &c., building, at Troy, N. Y. 

The co-partnership heretofore existing between Daniel P. Hyatt, James H. 
Mathews and Albert P. Gahr, under the firm name of Hyatt, Mathews & Gahr, 
agents, iron and steel, pig iron, coal and coke, rooms D & E, Mitchell Baild- 
ing, Cincinnati, has been dissolved by mutual consent, Mr. Gahr, retiring. 
The business of the firm will be continued by Hyatt, Mathews & Co., agents. 

The Maryland Steel Co., of Sparrow's Point, now has three of its furnaces 
in blast making an aggregate of about 600 tons of Bessemer iron a day. Its 
other furnace will probably be blown in as soon as the demand for steel rails 
justifies pushing production. These four furnaces, when in full blast and after 
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they all get into good working trim, will be able to turn ont 1,000 tons of iron 
a day.—[Manufacturers Record. 

Tinplate manufacture is certainly to be given a fair trial on a sufficiently 
large scale to determine its possibilities. William Tod & Co., of Youngstown, 
O., informs us that they have the contract for engines of 1,500 horse-power 
capacity, for the American Tin Plate Co., at Elwood, Ind., and that the con- 
struction is well under way. All of the machinery for this mill is to be on the 
ground by the middle of February next. 

Sealed proposals will be received at the office of the Supervising Architect, 
Treasury Department, Washington, D. C. until 2 o’clock P M. on the 20th day 
of November, 1891, for all the labor and materials required, for furnishing and 
putting in place complete, the low pressure, return circulation, steam heating 
and ventilating apparatus, for the United States Court House, Post Office and 
Custom House building, at Vicksburg, Miss. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 0’clock Pp. Mm. on the 19th 
day of November, 1891, for all the labor and materials required to furnish and 
erect complete, three hydraulic passenger elevators, one hydraulic mail lift, 
one hydraulic ash-lift, including pumps, tanks, cars, platforms, piping, etc., for 
the United States Court House and Post Office building at Pittsburgh, Pa. 

The Moniteur Industrielle recommends the use of a mixture of oil and 
graphite on all screws in machinery. It says, it will effectually prevent them 
from becoming fixed, and protects them for years from rust, at the same time 
the mixture facilitates tightening up. The Joseph Dixon Crucible Co., Jersey 
City, N. J., have for a number of years prepared graphite mixture, which have 
found great favor with machinists and steamfitters of this country. Dixon’s 
graphite pipe joint mixture not only takes the place of red lead, but is said to 
be better, while Dixon’s graphited oil is used where a thinner mixture is desired, 
and also for lubricating bearings. Graphite is claimed to be the best natural 
lubricant known. 





Standard Steel Ties. 

We have several times referred to the Standard steel ties which were placed 
in the track of the Chicago & Western Indiana Railroad in October, 1889, and 
remarked the durability of this track as demonstrated by the experience which 
is daily accumulating. Mr. John W. Clarke, the roadmaster who had charge 
of the track in which this section was laid, and under whose care it was until 
recently, when he left the service of the road, has lately made a report in 
which he states that the total expense on the stretch of 1,000 feet of steel ties 
during the 19 months between the time they were first put in, and when he 
left the service of the company, was but $45.00, and that the greater portion of 
this was caused by the first surfacing done after the track had been laid in 
soft ballast to bring it up to the same elevation as the track placed on wooden 
ties running parallel with it. “ During the same time,” says Mr. Clarke, “‘ the 
cost of the labor alone for the 1,000 feet of track with wooden ties located 
alongside of the steel ones was $21025. This was enough saved in labor alone 
to purchase 65 new steel ties, and, I think, demonstrates as clearly as possible 
that the Standard steel ties are not only safe, smooth and pleasant to ride over, 
but that they are a money-saving device and should commend themselves to 
railroad men from that standpoint. The life of the rails, by reason of their 
being held rigidly upright, must certainly be increased a good many per cent., 
and should go to the credit of the ties; and my observations of the lessening 
of oscillation and vibrations on engines and cars, especially on cars heavily 
loaded with yielding material like grain, leads me to believe that engines and 
cars running on a road laid with such ties as would show a great saving in re- 
pairs and a much longer life than is at present believed to be possible. Ex- 
perience has convinced me of their great merit in preventing the spreading of 
the rails, keeping the rails upright and increasing the life of the same, and 
providing a perfectly smooth track and a sufficient elasticity. I have also re- 
cently inspected the section on the Long Island Railroad, and see no reason 
why it should not make as good a record as on the Chicago track.”—[Railway 
Review. 
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Hartman Siding Blind Go... aaamesee” 9 STANDARD TYPEWRITER Car W 
Hercwl s Powder Co ...........- sie: sessions ae ’ 
SHolbrook & McDomalld......ccceccccccocccscecscccsce II aapenannen SMOKE CONSUMER Lou: 
*Indiana Machine Works. ~ Is to day. as it has ever been, the | =e oe ‘ 
eee: 12 | leading T: pewriter. South 
Bases wate WiveRoy—-- ““'g | Caretully tested improvements are Reduces Coal Bills 15 per cent. Valley 
Jeairey sre: Co ieiieiien iahehaiaiaes lk conenehy added to this famous ma- 2 . mae 
en SUI Tdi scossteaeDtlar «éoeckcebadtoetnssebévins 12 | chire, charco 
Kanneberg RC Hug Co..........cccccsssscccssssccseres 19 | TRY OUR PARAGON BRAND OF TYPE- tea 4 AREY, ~ ~ ~ Rooms 27” 28, coai, N 
SM St EOD: — 5 ccossthdqetghinabdansin teense 19-10 WRITER RIBBONS. fg 
MANGE, CO UNOD Ti scces seruccce-sesnptevecesccses.covess 17 Ww OFF, NS a v : ’ 
*Long Steel & srom R ofing Co ...........ccceeees — von ras _ Prac g egal 8 Euclid Ave., CLEVELAND, OHIO. — 
*Leffel Water Wheel & Engine Co............... 12 137 Superior St., Vieveland, U. . Dales 
Mu: dock, x Co. Jl roccg: eveccccecenvevesenseccessecccses 4 St. } 
‘ ORDER DIRECT FROM THB Meach: 
MMuan & Ou =| TWO BOOKS IRONCLAD PAINTCO Me 
. uche 
*Nerachrr Serish jer Co.. Sesertsesenen. 2 Cok 
New Philagelphia iron & ‘Steel Co. aseevecessovece 12 FOR . Iron Clad Paint Co. $13 36 
N les Iron & Steel Koofiag Co.. scaasaada ae "4 pr Factory, 76477 CentraiWay. Sec. & Treas., No. 3 Case Bulid’g. And get the uine article 13 50; | 
es OR Rs andncieens hteaenscatecenssocinns AM CLEVELAND, OHIO. and save liability of suit for Southe: 
Geite ean I iss ceeeteietcit ns ncsooen on eavric 13 () ll ll l’ mM f ll using an article made in viola- wenn 
C1, bas The wcccccccces ccccccccccessececscsseeccccesssesese I \ tion o e patents ssu to ° 
Pope, F.C. aetna kl ee Wm. Green, and now owned 19 00. 
Parkin j @& Bosworth CO.....cceccossce. soccssccssees . 20 ' by this Company. ys 8 
Palmer, Cunnin: ham & Co. ctiivseh ahaa 0 Soaps 
Pitt-bu gh & Wheeling Coal Co........c000000 I 00; & 
Scaetite minctor Ob toecnnncc. 33 |  AMEnICAN FOUNDRY PRACTICE. (RON CLAD PAINT is the Dere 
Pollock, Wi. B. && Co--.ccccccessscccvsccresemereeneeee 18 ee ae most durable, most Co): I 
neue & waaeare Ce Cidainiaseamiaiiicl shasoueaunaden It 7 _ ie me : _— a fire-proof and cheap- sen | 
Rowell G o. P. Dice aieaite iI reating Oo Loam, ry an an @co 00; 
Reyoolds 7 RNP iia p OF SPN RA tia 20 : ; est Paint made. ore, Sr 
ae sae om a A soveceveeeressesssovees scenes “4 Green Sand Moulding, and contcin- FURNISHED both ai r Y. c 
y s if DE CO ve ccccvecceccccssesccceeccesceess - Dry ac 
SNEETIPL EE. snuhcrssieds igndbdasisanneipestas vaoséasthess 14 i Practical T ti th Ground in Oil. $16 25@1 
Southwark Foundry & Machine Co............ 19 ng a. ractic reatise upon tne : . 1450; Ji 
atin, carerieernrrreccare i USED BY NEARLY ALL 430: % 
Stilw- I! & Bierce BD CR ore eceaectigranissmnen St management of Cupolas and Trade Mars Patextec THE RAILROADS ville Co 
RN MMII, CO icasci.gaxs ones shestesevaddarenmbbattonoannases 
Spraiding & Metcalf =. the Melting of Iron. odours 
Skinner Engine Co 69 ’ CLEVELAND 1500; § 
SE AP ti iatetsieccesincecosencense Wesi’s Moulder’s Text-Book 14253 8 
Sg ALVANIZIN ae 
“Simpson, Thos P.. veeee Belug Part II of American Foundry Practice Cone = 
Tolede Ma, hine & Too! Co.. Presenting best methods and original rules YW ORES. $18 00@2 
Totten & Hoyg iroa & Sicel rowidry Gx. 1 | Ge potaining good. sound. clean c stings, and Pirvs 
Van Duzen Gas Engine CO.....cccceccecceseeeneenee 17 | reqriring skill and experience. LH. oa a oO D bE LL & Cc O., No.1 Fe 
Upsott Nut CO........cccccrees sscnscsrrsessosesesrereseones 16 Alsocontai:.ing a practicaltre ise upon the ee : Sts < t, 
nion Electrotype FPOunATry...........ccccceceeees 14 | cortruction of cranes and cupe .as, and the Galvanizing in all its branches, and Manufacturers of Rubber Buckets for chain pumps. 1 ot 
Enibe.sal Radial Drill | EERIE SM 20 | melting of iron and scrap steel in iro: CLEVELAND, OHIO. 626 » $18 
fe Mater “Warren 8 Cocccccccccocccssecceees go | fourdries. Either of the above books wil’ be ° ; 
Webster, Camp & Lane Machine Co | 14 | sent by mail, postage paid, $2.50. Address : 
West os ‘oundry Co ~ 14 - 
Westin gzhouse-Machine Co..... - 19 S0 MER 
Wwytkot, Seamans & Benedict..............cessee 12 The Iron Trade Review Company, PA i Ee iN § S JOHN ADT & 
, CLEVELAND. O. NEW HAVEN, CONN. 








For INVENTORS 49-page Book Free. Address 


A SPLENDID CHAN CE PATENT THos. Simpson, Washi: gton,D.C. W.T. Fitzgerald, Att’y at Law. Washington, D.C. 
alli ieneeienenaaendiimenmetmenienetel i eaaueetemenneiiaemndeaal 


No atty’s fee until Patent obtain- 
ed Write for Inventor’s Guide. 


TO RAT ARK IGE YOURSELF IN A 5 FO Ke SALE. 
Good Paying Business. SEPTIC Manufacturing Site 


Builders of Machinery 
for Hardware Man- 
ufacture. 


AUTOITATIC 


Wire Straightening and 















Elastic Rotary-Blow Riveting Macnine. 














Lhare forsels.a smell MACHINE, SH with ia ON CANAL ST, CLEVELAND, Cutting Machines, 

god Kigood ore, ow, jmanuactaria oa tow | ee Adjo'ning Whit» Sewing Machine Co's P’ant. BUTT MILLING MACEINERY, 

onnwe as work iajo a big H gon a ee gone hg Des pastinuiase js 9 — Butt Drilling Machinery, 

PART dia SUINSUIBN 925 | Riveting Machines, 
| MES. J EN Ks, - PUBLISHING CO., B. M. GARDNER, sida Distiei 

pealen im Maghigers...oRETROIT, wigs. | CUVELAND O. CarE IRON TRADE REVIEW: Sproe Cutters, Btc. 














































































































"Texm IRON TRaAapDm ReEvirEw. 13 
‘ - oN ane? Cee Sense 
PERFORATED Wane oF eve scans E -HARRINGTONS KING ERFORAZING Ges (oo 
pes TH CHICAGO 
f ee PF Ne ee uae 
284 Peari St.,. cor. Siekevan. NEW YORK. 
IRON AND STEEL MARKETS. ne eee re Sa en Se ign SCRAP IRON AND OLD METAL. | Tank iron... ~ 12 50 
: to 1%, inch saitiocsiteews 2 50 Net Tons Weought a ~- smee geaanaii p. * 
PIC IRON. A ne 3 4 No. 1B. B. mrweahs serep. pose dipsaencea ieee $18 e Malleable iron..... 9 59 
Benseener, $17 =; No. I ; EN J $16 80 ; No. ‘ Panenerar aT er orenee aaa etme taney siianies tone Bo No. I Mach NE CAST SCTAP.........ceeceeececeeres II 5? neTeetl oO by Messrs. BLack & PoLLock, Cin- 
F “s- I ; No, 1 Gray For; red’ short, Heavy Bana. OTE AIIOS..0ccccascenpsecqrocceccsveccocssesocecoscocesees 23 5) 
$14 80; Ke s Ora Forge neutral, $14 30; ~“s ied Axle turmings............cccccccocccses seocccvesereoes 13 50 | Railroad Wren Bit --oecesee ingGivewn Gisetvounosnelgens $20 00 
1 American Scotch, $° 6 Bo; America: 4 006 74 an nae} dpa Re ccanccsiuneass sobeseiie kee Wrought turning (free from cast)........... 11 §0 | No.1 Country Wroug 4 oo 
Scotch, $15 80. qtor §-16 inch.. wees Cast borings 8 00 | Stove Plate 75 
Cunt tay Seeiaes the alin + to be % ond $16 tneh............... Unest wrought irons boilers... ine 16 5 Machine Castings sss asnosbinekeunsnegee counts veigianed ne 
Icaeo (reported gers, - eG entices er plates.................- i sseceeerseee cesses 
& Merwin): Southern Coke No.1. foundry, $16 25 Grate Bars : .. 800 | Cast ~ 1 Borings ee a 
@17 00; Southern Coke No. 2 Foundry, BIS 35 Hoops. Pipes and flues (Clean)..........-sc-sssseses- "12 CO | WDeenahet Powe te ceneeneeeneee TO 8 
@16 00; Southern Coke No.3 Foundry, $14 75 
@15 50; Southern Coke Nor, Softeners, $15 25 | 13f to 4, NOB. 13 LO 15....-ceccoescececcececceeeeeeceeeee 2 60 
= 00; Big = “ 2, or ol $14 5° | 13g to 2, a i OD Blick pained aneeessvvensietnvocseeue 270 
25; o veries No. lat. . S88 tL) “2 eee alee 2 
Sito Silveries No. 2, $1650@ 1750; Ohio | 1% tO 2, NO. 20.........ccccoescsscsscosmeesesororeeresees THI I N oT} 
Sirene Softeners No. 1, = TE RR a See BEB Sf B ayes = O B B 0. 
Strong Softeners No. 2, $17 25@18 25; Lake | 1% to 2, No. 22... Sa ee * Sees = 
Superior Charcoal Nos. 1 to 6, $17 75@18 50; | 15-16, 1 and 1%, Nos. 13 to i ccathutiitns nnaakglesestd MANUFACTURERS OF 


Tennessee Charcoal No. 1, $18 
Tennessee Charcoal No. 32, 
Southern Standard Car Wheel, $21 00@23 00; 
Tennessee Standard Car Wheel, $oo co@oo oo, 


CINCINNATI ——_ by Rogers, Brown & 
Co.,; Founpry Irons—Southern Coke, No. 1 
foundry, $15 00@15 50; Southern coke, No. 2 
and No. 1 soft, $14 00@$14 25; Banging Rock 


Coke, No. 1 foundry, » $16 50@17 ackson Co. 
Stone Coal, No.1 foundry, $1 1700; Ten- 
nessee Charcoal, No. 1 foundry, $17 00@17 50; 

oo 


Han; Rock Charcoal, No.1 foundry, $20 
@22 00. ILL IRons—Standard Southern Coke, 

grey forge R 75@13 00; Standard Southern 
Coke ij $12 50@12 i Cold Short South- 
ern Gok ke, sree, ‘orge, $12 Le ey Strong 
Ohio Neutral ork grey ere 5, 15 
Carn WHEEL AND Ma iow 
bama Car Wheel, $19 ay 50°; OYE ol Car 
Wheel, $18 oo@19 00; Lake Superior Car Wheel, 
$19 50@20 50. 

BUFFALO (reported by Rogers, Brown & 
Co.) : Mahoning and Shenango Valley strong, 
No.1 Foundry, $:6 25@17 50; Mahoning men 
Shenango Val ey stron , No. 2 Foundry, $1 
GIs 50; Uhio Softener }. 1, $16 25G16 79; 16) io 

tener No. 2, $15 25@I5 78; Jackson Co., Sil- 
very No. 1, $18 ‘©O@0o 00 ; Jackson Co. Silvery, 
No. 2, $17 00@00 00 ; Lake Superior Charcoal, 
$18 so@oo 00 ; Tennessee Charcoal, $18 00@19 00; 
Southern Softener No. I, $16 25@oo 00 ; South- 
ern Softener No. 2, $15 50@.5 75; Southern 
Strong No. 1 Foundry, $16 75@oo 00; Southern 
Strong No. 2 Foundry, $16 25@o0 00° Alabama 
Car Wheel, $19 75@21 75; Hanging Rock Char 
coal, $21 00@22 00. 

LOUISVILLE (reported by Hall Bros. & Co.) 
Fey BLast a pe Sag — No. 1, 
142 B14 3 uthern coke No. 2, $13 50@14 00; 
Sou coke No. 3, $13 00o@13 25 ; Mahoning 
Valley (Lake ore mixtures), $oo 00; 
Southern charcoal, No. 1, $16 17 00; uth- 
ern charcoal, No. 2, $15 50@16 00; Missouri 
charcoal, No. 1, $17 00@17 50; Missouri char- 


coai, No. 2, $16 
Pre 753 a, $12 25@12 50; Mot- 
tled, $11 75@12 09 AND MALLE- 
ABLE —Southern ied brands), $19 00@ 
195; Southern (other brands), $17 00@18 00; 
Lake Superior, $20 co@ai oo. 


Sr. Lous pepeeres by Rogers, Brown & 
Meacham): Hot B LAST COKE AND CHARCOAL— 
Southern Coke No. 1, $15 15 75; Southern 
<a 2, $14 00K "53 _ —~ ng No. 3, 
13 75@14 25; uthern Grey Forge, $13 25 
13 50; Soutnern Charcoal No.1, $17 25@17 - 


17 00. FoReE—Neutral coke, 


Southern Charcoal No. 2, $16 TSO 25 ; Missou 

Charcoal No. 1, $15 50@16 00; M uri Charcoal 
No. » $15 155°; Ohio Softeners, $18 0@ 
19 Carn WHEEL AND MALLEABLE IRONS— 
Lake Superior, $19 50@20 00 ; Sar $19 se@ 
20 00. Coxs—East 8 it. Louis, 


William F. Jarvis & 
: ene 
$18 18 50; Lake Superior (coke) Bessemer 

$17 75 B18 50; La ane (Maine charcoal), $oo oo 

@00 00; Lake or Coke, Foundry, all 
ore, $17 50@18 ar : e Superior Coke, Found- 
ry, all ore, $ocoo@oooo; Standard Ohio 
Black Band, $18 00@18 50; Southern No. 1 


$16 25@16 Southern Gray Forge, $14 00@ 
1450; J on County hi O} Silvey, 182 
18 75; Old Car Wheel, $00 come e0@oo oo. Ronouee 
ville Coke, $o.00. 


LOUISVILLE wepested Hull & 
Co;: Southern ke Ne. y, _ aS 145 
1500; Southern Coke No. 2 Foundry $13 75 
1425; Southern Coke No. 3 Foundry $13 2 
13 75; Grey For 
Coke Silver Grey, 
coal No. 1 Foundry 


foo co@00 00; Southern 
00@oo oo; Southern Char- 
Ty, $00 00@0o 00; Car Wheel, 


$18 029@20 oo. 
PITTSBURGH (reported by A. H. Childs) : 
No.1 egenty! £ $1 00@16 25; No.2 Foundry, 
{5 °5; Grey sore, $13 65@13 85; White 


$15 
aa ottled, $13 oo@13 2s; Warm Blast Char 












































coal, $18 00@22 00; Co a hast Charcoal, $22 00 
@26 00 ; Bessemer, $15 25@15 50. 
MERCHANT IRON AND STEEL. 
Fiat Bar 
1% to 4 by % to 1 inch..... I 80 
4% to 6 by % to1 inch eI QO 
1% to 6 by 1% to 2 inch..............00088 coccscccces® SD 
14 &1 by ot pe «I QO 
t &1 % inch seeeee® OO 
%, and eb tpn iaiinh haa Gadineduaant «2 20 
Round and Square. 
1 to 1% inch I 8 
2to inch 2 00 
to 3% inch. +2 30 
8% to4 nch .2 Bo 
434 to 4% inch. «0B 30 
4% to 5 inch 3 5° 
Oval. 
inch ee 20 
% to %& inch 240 
% 2 60 
* +B 00 








15-16, 1 and 1%, Nos. : idiots wes secinoseuss 
15-16, 1 and 1%, Nos. 19 and 20...................-5 
Ee SS een ree 
I REE SRE UUs Blo: vecetersadipbesen- cecocese=ecnes 
, Nos. 13 to 8 ieee 
» Nos. 16 to 18.. 








A chiprensensen tein consedbetearee 
13-16, Nos. 13 to 15... satay cakonceaian 
13-16, Nos. 16 to Ti sbicate iemeaeeobes <esows 
13-16, Nos. 19 sch Dib sisc cess stexeboeeorcunpeuten 
13-16, No. 21.. Lcpies 

13-16, No. 22.. wedge deebebenesvbbeunicasssueanl 
> Nos. I to Is. edeweimonigse igenttsipeshiees are 
GD I SEN acoensty epotvesiavericeveeeessetsenssise¥ 


80 
2 90 
$ 00 
3 Io 
2 80 
2 90 
3 00 
3 Io 
3 20 
3 00 
3 Io 
3 20 
3 30 
+3 40 
+3 70 
3 30 
3 40 
3 50 
3 60 
3 30 
3 50 
3 60 

70° 

80 


, 
Carel estediererclasivanitareceneungeccrttsigll 
, 


II-16, BE RMR cca scadoncianoasarasellaal 350 
II- -16, Nos. 16 tor seeeee3 0 
11-16, Nos. 19 and 20. 330 
11-16, No. 21...... 3) 


» Nos. 1 to 33> 
SII NEI Elidiacue scqcvéeuetsbbascccommasieeenecessnncen 4) 
, Nos. 19 and 20 42 





















nhs Ii sickens sande diene eaneoebensampevaneiseletadeenens 4 











Light Band. 


Ak 3 SS 4 RE aaa 2 20 
toe be Mon ETE TN cccnsevenacoecuandaaiioeiedd 2 30 
I 


I 

I 

1 to b to 3-16 in 2 40 
Ito is by i ’ 2 ped 
and) 3-16 b 
and 11-16 by % tc 
and 11-16 by 
one 916 by % to 3-16 EM; cccces 
16 by Nos. 11 and 12 


“y to 3-16 in...... 
Bs CO CII WO. vnvcceccencesnceeccsonsnnscosesscansh 















SBS8SS 








3 


Bits beveled edge, by Nos. 11 and 12......2 80 























No. 15 to ~ Foon 275 
Sy FEE TE sccehiigtaiiepiiedx> scntipessbacetamntmesoenibeanl 299 
No. 22 to 24 Sl ey ae eee 315 
See 3 30 
we. 37 eoceee 3 40 
a Se 3 50 
fron Boiler Plates. 

Tank, % inch and heavier.................. 2 60 
CNo. 1, i i 2 8&5 
oa ee I se S 3 10 

ange, “ DD | janine 3 85 

net wt. eeasesenaniniacesesionsa 435 
Solid Fire ee oe 5 10 


























oe = STEEL 


EPMBRI 06s" oguared Ko Tin 





CLEVELAND ROLLING MILL COQO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel aa Forgings, Bar and Spring Steel Steel Street Rails, Steel Oi) 
Barrel Black 


Hoops, Wire of 


1 Kinds, Iron and Steel Boiler Plates, Galvanized and 


Sheet Iron. Corrugated Iron Roofing. Sheet Steel. 





PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 6 Mercantile Bank Building, 
OLEVELAND, OHIO. 


Lake Shipping Point. Lorain O 
Jas. PaTTERSON, Sales Agent. 


CORRIGAN, IVES & CO., 
Iron Ore & Pig lron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 








OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


Krom = Ores, 
FROM ARGUED, GOGEBIC AND MENOM- 
DISTRICTS, 
OLEVELAND, OHIO. 





J. H. OUTHWAITE. W. @. POLLOCE. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Krromn Ore, 


Perry-Payne B'la’s. tnreveiand, O. 





THE CONDIT-FULLER (0., 


Pig and Bars Iron, 
CLEVELAND. OHIO. 




















275 
3 15 
Marine Flange : $ 
TO BOK.o.ccccessseves eocvccsevecccvcvee ces cccess ccccscceserees 455 
Auoee includes plates 90 inches wide. 
go to 96 in. wide ee bi) extra 
96 to roo in. “ie c 
100 to 104 in. wide tke es 
104 to 116 in. wide...... pecial 
American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ds 
1 to2in. peetyeers pasenenee sevesensensscccscooncesecncced og 
OE BO TE Bh | 7 ——snoceevincncsicoreccnscccosnnsccosencieseil 
Ls to he and 2% to gin... 10K 
Late PRE tS. II 
to At -16 and 4%... SRR ae 
Ty Sy Win ccnesnchanstencoctdenthovecontnestdcseensncessecesses 11 
to 9-32 and 6% to 7 in 12 
-6 in 14 
Flats. 
cts. Bs 
2 to 9-16 wide by 2 to % thick.................... ao a 
Bessemer and O. H. Steel. 
Machinerry........cccecccserseesecsesenenes base price, 2 75 
spri ® 275 
BT -coccccccocncccccoceceee - 3 25 
Sleigh Shoe ...........ccccseceeeeeeees we 2 75 
Toe Calk “ 8 00 
Cutter Shoes, tapered and burr. ' g 00 
English Tool Steel. 
fecsep -- 16C 
obeon Ps i "Best AIR Tare RST ARRH 16c 
PEE ES 
Burden Boiler Rivets. 
$.%: 11-16 and % inches diameter..... 
%. %, 11-16 and % inch diam 








E. C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig Iron | 


AND METALS. 








Cleveland, - Ohie. 
Sam’l. L. Matne:, Fred. A. Morse, 
Prest. & Treas. Sec’y. 


Cleveland Iron Mining (0., 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 
Superior. 

Rooms 4 & 5 Mercantile Bank Building, 


CLEVELAND Oo. 


BOSTWICK PATENT. 


pe STEEL IN 





A great saving in mortar, material and labor 
Write for rer e and Sam 

THE BOSTWICK STEEL Ptain Cco., 
38 Park Row, New York City. 


Niles, 0 
Mention this ap per. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 

Saws, Teols and Machinery. 
Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leop 
rd streets. 


Cleveland, ©., WU. 8S. A. 














BANK, RAILROAD 


—AND— 


OFFICE + FURNITURE. 


Interior Work a Specialty. 
Send for lilustrated Catalogu 


THE CLEVELAND DESK CO. 


97-99 Ontario St.. - « Cleveland, Ohle, 








14 ‘Tes Iron TRapp Review. 










































































































































































































































































y MARKET. vuck Screws, 
MACHINERY SUPPL saat por: 
Anvils. Nuts and Washers. 
American Doogie | Sise of bolt inches 5-16 I 
Wrights............ $8: iq Fs if ay ry 
Bellows, Hexagon ..........00005 i 11% 5 
Rad dis go | Washers .. 5 4 4K 4 
siacksmiths’ Bullock’s.... dis so&1e In rat Jets, ‘Tess ‘than 108 Be, s y 
P cinehin wiintdiinnapset Caneel aieNn dis 10 
— dis sokro@se Nails (wire. 
‘ List July 14, 1887. dis yo &1e 
_ ane med Penny Nails, ® keg card rate 
Goston Belting Co’s standard.............. ye ny Ae At 
CE Str nnenern dia iis {Sar tote... ie 
Hoyt’s Short Lap.......sceceesesressseess serssennees Ollers. 
Cleveland Rubber Co. extra standard.dis cones Zinc and Tin......... ,~ he 
Shults Raw Hide Leather Belting, single, BURGE OG COMBO o.ccccccesvecsococestene secon setebe dis se 
scssevcoosaenteossnssqoees spapieboenesssensesesccnssecbooeseed dis 40 | Malleable (Hammer’s), No. 1, $3.60; No. 2, $4.8 00; 
Shultz Raw Hide Leather Belting, paneer MO. 8, $4.40 B OS.........cccereeesores To@ick1e 
ont is ht tanned. ral is 40 Packing, Steam. 
oa nn 
pee A Brothers’ pure oak tanned. ...dis 45 ae Sees So fim = — » 
Blowers and Exhausters. Russia Packing © fs swocceesvn 14 
B. F. Sturtewant’s............ scccccresseoeeeeee Gis 20 | Italian Packing- oman 8 Dis@14 
Boston Blower Co........ dis 35 | Plumbago Piston 
eEIINEG.. conncdocoonsssavcdgbulinnscesceomaquencesvevenceid dis 35 peeibog 3 = - Se 
4 Square Flax “ 

Beran: @ Bx SS LE TEE +] ye 
cenec ceceeseecesseesccengesssooereteneese cones. seeneneee sens-e - 2 Excelsior Rubber & Ia! 
White ee se aed 

“Gayot ccccccccccccees gross 12@12% dis 10 | Railroads, to 6 Be 12 dis 6e 
White 1 MA EO ha — dis 4 CO 7 DB......ccrcccecccesersoceesreSlQ Gis 60 
DED, cccccccccscoccsnssosscececcscsersssesrconcsnsceses woose Ais Bs Pulleys. 
Ohucks,. ieee Futons, Walker List.........00.....00s008 7 45 
man’ aw Independent..... eevee lB 45 eys 5S 
bea, saggy 0 ace ar dis | Split Wood Pulleys dis so@ss 
sad pm Scroll dis go Rivets. 
co BD od Brass Workers............. x 30 Iron, Thousand, list November 17, 
Wescott’s —— me eocceee eteseens R 
» Little Giant Drill 
Horton’s Universal....... 
In dent 
Whiton’s Ind d 
National Combination 
Sweetland 
ano Drill ‘5 
’ Conibination REE ET dis H. H. Barton’ s....ccccorccsrecseccesesecsees revees dis4o 
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Palmer’s Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market 8t.. PHILADELPHIA, PA. 


RON FOUNDRY CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
| HEAVY AND LIGHT CASTINGS. 


Privilege to make estimstes solicited ;') 
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Tinned market Nos. e to 18...... ntensee ecesed dis 67% 
Cast steel. 


























Stub’s Stee! Wir, regular............ 
Wrenches. 

Coe’s uine, dis se 
Girard Standard dis 7yo&re 
cultural dis 1° 
echanics’ dis ss&10,& 3 
Bemis & Call’s Combination ..............ss00+ 835 
Donohue’s Engineers dis 20& 1° 
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MANUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 
Hoisting Machinery, Geared 
er Direct Acting, fer reund er 
Gat repe. 


Wire Rope Haulage 
Machinery, 
Rndless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Automatic or Slide Vaive Stour Enaines, Sheaves. 
Cages, Buckets. Etc. 


S@"Send for Catalogue D. 


134 N. 


Main St., AKRON, OHIO. 





KIMMIE: iS MON EW? 


SAVE TIME AND MONEY BY USING OUR SPECIALTIES. 


OUR 


Time Stamps AA 


Mark the hour and ks 
minute, the day, | 
month and year, by 
one impression. 
Useful, Economical, 









Ornamental. 189 | 
PRINTED MATTER ON APPLI- ts 
CATION. 


OUR 

a 4 
Tims Registers 
Record the hour and 
minute of the arrival and 
departure of employes 


by their own act, in their 
own handwriting. 


Indispensable for employ- 
ers aod just to 
emp oyes. 


THE AUTOMATIC TIME STAM? AND REGISTER COMPANY 


No. 71 Sudbury 8t,, Boston, Mass., U.S.A 





THE THOS.D.WEST FOUNDRY, co 


CLEVELAND.O. 


—_ ny 


TRON.CASTINGS.. 


DAILY MELTING CAPACITY 75 TONS-SPECIAL 
On te ee On aceon, BOn Bnew Con An meiLe, Bn, lemmenems 
SMOOTH CLEAN CASTINGS. 
DUPLICATE WORK A SPECIALTY 








F. A. SACKMANN, 


125 Champlain. Cleveland, 0. 
SYEEL ALPRABETS 


LNAME STAMPS. 


BURNING ESRANOS 







Steel Name Stamps (1-16, 3-52 
or inch letters, 15c. per letter 


Kastlake Metallic Shingles, 


Unequaled for 
ROOFING AND SIDING. 


Manufactured by 


1 W.J. BURTON & CO,’s 


" Galvanized Iron Cor- 
nice Works, 


Detroit, Mich. 
Send for illustrated 








Mention this paper. 





ELECTROTYPE 


FOUNDRY 


TELEPHONE 212 
2] SHERIFF ST 





iC 


N 





hain 
Belting 


OF VARIOUS KINDs. 


IALLE ABLE, STEEL, 


WROUGMT AND SPECIAL, 





SEND FOR 


REDUCED 


PRICE LIST. 





HE JEFFREY MFG. CO.. 


143 KH. First Ave., Columbus, O, 


Chicago Branch, - - - 48 Canal St. 


+ 
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Fon STEAM SHIPS: WAR SHIPS:  STBAM BOATS: YACHTS: FERRY BOATS = 


MOTORS AND DYNAMOS 


LIGHT PLANTS 











) PATTERN 






eAEDIS 














FOR USE ON SHIPBOARD 5 Gaia eLEerRIC@> 


OA 
EDISON BUILDING .. BR i phadle» ES 





























NOTICE !! 


Who are making the original improvements on this important tool ? 
PRICE on our No. 1 Universal Milling Machine 
with overhanging arm and all latest improvmente. 

$480 net, Delivered 


At any Railroad depot East of the 
Mississippi—Machine fully guaranteed. 
In stock for immediate delivery. 








ie THE (RARVIN (JACHINE (COMPANY, 


Laight and Canal Sts. 
™ New York City, - - = N.Y. 


No. 1 Universal Mi!ler with overhang- 
ing arm. 





CLEVELAND OFFICE 


o-—= OF TH8 -—— 


LODGE & DAVIS MACHINE TOOL CO, 


Is AT 
173 Superior Street and 237 Bank Street, 


TELEPHONE 910. 


M. P. SATTERTHWAITE, Manager. 


Please mention this paper. 





THE . PEoumur STEAM TRAP 


ON TOP. 


The only STEAM TRAP made 
that opens mechanically and 
m™ drains itself when steam is shut 
off, 


Sent on Thirty Days Trial 
SPAULDING & METCALF, 


63 S. Canal St., Chicago, II. 





51 N. Seventh St., Philadelphia, Pa 





HOSE who use it say that one pound will 
cover 2 to 3 times more surface and 
last 4 to 5 times longer than any lead, min- 
eral or metallic paint. A tin or iron roof 
well painted will not require repainting for 
10 to [5 years. 


JOS. DIXON CRUCIBLE CO., 


Jersey City, N. J. 


DIXON’S 
GRAPHITE 


PAINT 





FROM 1-4 TO 15,000 LBS. WEICHT. 


True to pattern, sound, solid, free from blow-holes and of 
unequaled strength, 

Stronger and more durable than irs ie fo orgings in any po- 
sition, or for any service whateve 

60,000 CRANK SHAFTS and 50,000 G ‘FEAR WHEELS of 


this steel, now running, prove this 


Crogeheac is, Re wkera, Piston-Headks, ete., for Locomotive 
EEL CASTING 8 of every description. 
Se a fond Sint and prices to 
CAS NGS CHESTER STEEL CASTINGS CO., 
WORKS: } OFFICE: 
CHESTER, PA.5407 LIBERTY ST., PHILADELPHIA, PA, 





FREICHT AND PASSENCER 






ELEVATORS. 


L S. GRAVES « SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 
NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Buildin 
DETROIT, Hodges Building. 
SEND FUR UVUATALOGUAGK. 





05 "T FE, eee. 


A)ROBERT AITCHISON 


=” DERFORATED-METAL- (o: 


site CHICAGO, ILL .-: 


“A a we < 
PERFORATED METALS OF ALL KINDS 


‘OFFICE. 510---265 to 269 DEARBORN Sif 
WORKS AT SOUTH CHICAGO. 


RUBBER GOOD 


PACKING, BELTING, HOSE, GASKETS, ETC. 











Ss 





E*wller Bros... 


AGENTS 


JEWELL LEATHER BELT, 


. and REVERE RUBBER CO. 


148 SUPERIOR STREET, 


CLEVELAND. 


THE Ecan Co. 


Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. 
Builders and Originators, 





Designers and Constructors. 


Wood-Working Machinery, 


For Every Purpose 
Meeting the requirements of 
PLANING MILLS, 
SASH, DOOR and BLIND FACTORIES, 
PaTTERN SHOPS, 
General Wood-workers etc 
With the latest and most advanced 
type of machines for fast and per- 
fect work. 





New “Standard Molder, Four Sided. 


4, 6, 7, 8, 9, to and 12-inch. 


Geared feed rolls, two above and two in 
table. Slotted steel heads. 


Send for Catalogue and information. 
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BUYERS’ DIRECTORY OF IRON AND STEEL TRADES. 





Automatic Sprinklers— 
Neracher Sprinkler Co., Warren, O. 
Advertising Agencies— 
G. P. Rowell, New York. 
Barbed Wire Fence— 
Cincinnati Barbed Wire Fence Co, Cincin- 
nati, O. 
Belting— 
Fuller Bros., Cleveland. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Sollers and Boiler Attachments— 


Babcock & Wilcox Co., New York. 

Wm. B. Pollock & Co., Youngstown, O. 

&. H. Jones & Co., Cleveland. 

Hazelton Tripod Boiler Co., Chicago. 

Enter prise Boiler Co., Youngstown, O. 

rhe Stirling Co., Barberton, O. 

Chandler & Taylor Co., Indianapolis, Ind. 

Skinner Engine Co., Erie, Pa. 

Southwark Foundry & Machine Co., Phila- 
delphia, Pa. 

Leffel Water Wheel & Engine Co, Spring 
field, O. 

James Leffel & Co., Springfield, O. 

Bassett, Presley @ Train, Cleveland. 

Chas. Miller, Beaver Falls, Pa. 


Blowers— 
Cc. E. McCombs, Cleveland. 
E. H. Jones & Co., Cleveland. 
Boiler Solvents— 
Dearborn Drug & Chemical Co., Chicago, Il 


Blowing Evgines— 
The James Leffel & Co., Springfield, O. 
Southwark Foundry & Machine Co., Phila- 
delphia, Pa’ 
Voal and Coke— 
Pittsburgh & Wheeling Coal Co., Cleve- 
land. 


Uranes and Derricks— 

Wm. Tod & Co., Youngstown. O. 

Southwark Foundry & Machine Co., Phila 
delphia, Pa. 
Chain Belting— 

Jeffrey Mfg. Co., Columbus O. 
Civil Engineers and Architects— 

F. Felkel, Cleveland, O. 
Cupolas— 

Victor Colliau, Detroit, Mich. 
Cutter and Reamer Grinders— 

Brown & Sharpe Mfg. Co., Providence, R. I, 
Corrugated Steel— 

Cincinnati Corrugating Co., Piqua, O. 
Urilling Machines— 

Universal Radial Drill Co., Cincinnati, o. 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O. 
Desks— 

Cleveland Desk Co., Cleveland. 
gievators— 

L. 8. Graves & Co., Rochester, N. Y. 
«&xplosives— 

Hercules Powder Co., Cleveland. 


Glectrical Manufactures— 
Cleveland Electrical Mfg. Co., Cleveland. 
Central Thomson-Houston Co., Cleveland. 
Edison Genera! Electrical Co., N. Y. 
Gillette & Lewis, Cleveland. 
«mery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 
Chicago, Il. 
Engravers and Electrotypers— 
PN Electrotype & Engraving Co.,- 
n 
Jnion Electrotype Foundry, Cleveland. 
- @agines (Steam) 
Chandler & Taylor Co., ipdienagelia, Ind, 
Wm Tod & Co., Youngstown, O. 
E. H. Jones & Co., Cleveland, 
Buckeye Engine Co., Salem, O. 
Skinner Engine Co., Erie, Pa. 
Westinghouse Machine Co., Pittsburgh. 
Southwark Foundry & Machine Co, Phil- 
eee Pa. 
Leffel Water Wheel & Engine Co., Spring- 
field, O. 
Totten & Hogg, Pittsburgh, Pa. 
Webster, Camp, & Lane Machine Co., Akron. 
James Leffel & Co., Springfield, O. 
@ngines (Gas)— 
Schlelcuer, Scnumm & Co., Philadelphia, 
“a. and Se > 
Van Dusen Engine Co., Cincinnati, O. 
Engineers and Contractors— 


E. H. Jones & Co., Cleveland. 
F, Felkel, Cleveland. 
Gillette & Lewis, Cleveland. 


ajectors— 

James Jenks, Detroit, Mich. 
Engineers’ Specialties— 

Butman Furnace Co., Chicago, Ill 

Spaulding & Metcalf, Chicago, I11. 
+iles, Makers of— 


Reynolds Bros., Columbus, O. 
a. & H. Gough, Cleveland. 
Parkin & Bosworth Co., Cleveland. 


forges— 
Cleveland City Forge & Iron Co., Cleveland 
* oundries— 
Thos. D. West. Foundryg Co., Cleveland. 
Canton [ron Foundry Co., Canton, O. 
Spicer Mtg. Co, New Philadelphia, O. 
Harn, Ow, & C»., B2aver Falls, Pa. 
Flue Cleaners— 
Butman Furnace Co., Chicago, I11. 
Fire Brick Clay— 
F. B. Stevens, Detroit, Mich. 
Foundry Supplies— 
F. B. Stevens, Detroit, Mich. 





Gear Cutters— 
Palmer,Cunningham & Co., Philadelphia, 


Galvaniszers. 
H. H. Hodell, Cleveland. 
Grapples, Excavators and Dredges— 
Jas. H. Lancaster, New York. 
Graphite Paint— 
Jos. Dixon Crucible Co., Jersey City. 
Granulated Raw Bone— 
The Rogers & Hubbard Co., Middletown. 
deating Apparatus— 
Cc. E. McCombs, Cleveland. 
Geaters and Puri fiers— 
m5 & Bierce Manufacturing Co., 


tH. Jones & Co., Cleveland. 

Warren Webster & Co., Philadelphia Pa. 
Hammers (Power)— 

Hackney Hammer Co., Cleveland. 
Harness Specialties— 

Buffalo Specialty Co., Buffalo, N. Y. 
Insurance Companies— 

Hartford Steam Boiler Co., Hartford, Ct. 
Investments— 

Muskegon Improvement Co., Muskegon. 

W. W. Brown, Bradford, Pa. 
[ron and Steel Roofing— 


Sykes Iron & Steel Roofing Co., Niles, O. 

Cambridge Iron Roofing Co., Cambridge, O. 

Garry Iron Roofing Co., Cleveland. 

Berger Mfg. Co.. Canton, O. 

Eberts Bros., Detroit, Mich. 

Kanneberg Roofing Co., Canton, O. 

The Long Steel & Iron Roofing & 
Corrugating Co., Indinapolis. 

W. J. Burton & Co., Detroit, Mich. 

Niles Iron & Steel Roofing Co., Niles, O. 

New Philadelphia Iron & Steel Co., New 
Philadelphia, O. 
{ron Ore, Bar and Pig Iron— 


lebay, Norton & Co., Cleveland. 

J. H. Outhwaite & Co., Cleveland. 

Condit-Fuller Co., Cleveland, O. 

E. C. Pope, Cleveland. 

Cleveland Iron Miuing Co., Cleveland. 

Corrigan, Ives & Co., Cleveland. 
Injectors— 

Penberthy Injector Co., Detroit. Mich. 

Garfield Injector Co., Wadsworth, O. 
Lathes— 

H.L Shepard, Cincinnati. O. 

Parkin & Bosworth Co., Cleveland. 
Lathe Dogs— 


Palmer, Cunningham & Co., Philadelphia. 
Mining Machinery— 
hota Camp & Lane Machine Co., 
Copeland & Bacon, New York. 
Jas. H. Lancaster, New York. 
Milling Machines— 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Machine Shops— 
enetes, Camp, & Lane Machine Co., 
nm, O. 
Toledo Machine & Tool Co., Toledo, O. 
Spicer Mtg. Co., New Philadelphia, O. 
Harn, Ow, & Co., Beaver Falls, Pa. 
Machinists’ Tools and Supplies— 
Parkin & Bosworth, Co., Cleveland. 
Garvin Machine Co., New York. 
M. P. Satterthwaite, Cleveland. 
Metal Ceilings— 
Fred F. Bischoff. Chicago, I11. 
Merchandise Brokers— 
L. H. Oldfield, Wichita, Kan. 
Metallic Shingles— 
W. J. Burton & Co., Detroit, Mich. 
Manufacturing Sites— 
Muskegon Improvement Co., Muskegon. 
W. W. Brown, Bradford, Pa. 
Moulding Sand— 
F. B. Stevens, Detroit, Mich. 
Motors and Dynamos — 


Central Thomson-Houston Co., Cleveland. 
Edison General Electrical Co., New York. 
EHillet & Lewis, Cleveland. 


Machinery— 

M. P. Satterthwaite, Cleveland 
Natural Gas Specialties— 

A. Harvey’s Sons Mfg. Co., Detroit, Mich. 
Patents— 


Munn & Co., New York. 

W. T. Fitzgearld, Washington, D. C. 

Thos. P. Simpson, Washington, D. C. 
Pumps (Steam)— 

E. H. Jones & Co., Cleveland. 

Deming Co., Salem, O. 

Southwark Foundry & Machine Co., Phila- 
delphia, Pa. 
Paint— 


Iron Clad Paint Co., Cleveland. 
Jos. Dixon Crucible Co., Jersey City. 
Perforated Sheet Metal— 


Merringtes & King Perforating Co., Chicago 


Aitchison Perforated Metal Co., Chicago. 
Power Hammer— 

Hackney Hammer Co., Cleveland. 
Powder Mining Machinery— 

Hercules Powder Co., Cleveland. 
Portable Boilers— 

Bassett, Presley & Train, Cleveland. 
BRatlway Suppiies— 
sa praant City Forge & Iron Co., Cleve- 


Rock Breakers and Ore Crushers— 


Jas. H. Lancaster, New York. 
Totten & Hogg, Pittsburgh, Pa. 





Rubber Goods— 
Fuller Bros., Cleveland. 


Rells and Pinions— 

Totten & Hogg Iron & Steel Foundry Co., 
Pittsburgh, Pa. 
Steam Boiler Inspectors— 

Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conn. 
Saws 

Peter Gerlach & Co., Cleveland. 
Search Lights for Vessels— 

Edison General Electrical Co., New York. 
Second Hand Machinery— 

Parkin & Bosworth Co., Cleveland. 


Steel Stamps and Stencils— 


. H. Fleharty & Co., Cleveland. 
. A. Sackman Cleveland, O. 
Yas. Murdock Ir., Cincinnati, O 


Sheet Lron— 
Cleveland Rolling Mill Co , Cleveland. 
Cembridge tron & Steel Co.,Cambridge.O. 
New Philadelphia Iron & Steel Co., New 
Philadelphia, O. 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland. 
Sheet Steel— 
Cambridge Irov ® Steel Co.,Cambridge O 
New Philadelphia Iron & Steel Co., New 
Philadelphia, O. 
Steel Laths— 
Bostwick Steel Lath Co., Niles, O. 
Steel Castings— 
oh oseaal Steel Casting Co., Philadelphia, 


Steam Traps— 
Spaulding & Metcalf, Chicago, Ill. 


Steam, Gas and Plumbers Supplies— 
A. Harvey’s Sons Mfg. Co., Detroit, Mich. 
Smoke Consumers— 
Cc. O. Arey, Cleveland. 
Twist Drills— 


Cleveland Twist Drill Co.. Clevelanc. 
Graham Twist Drill Co., Detroit, Mich. 


Turnbuckies— 

— City Forge & Iron Co., Cleve- 
nd. 

Time Registers— 


The Automatic Time Stamp and Register 
Boston Mass. 


Typewriters— 

Wyckoff, Seaman & Benedict, Cleveland. 
Ventilating Fans— 

Cc. E. McCombs, Cleveland. 

E. H. Jones & Co., Cleveland. 
Water Gas Furnaces— 

W. 8S. Hutchinson, Chicago, I11. 


Window Blinds— 
Hartman Sliding Blind Co., Wooster, O. 
Wire Goods— 
Cincinnati Burbed Wire Fence Co., Cincin- 
nati, O. 
Wood-Working Machinery— 
Indiana Machine Work. Ft. Wayne, Ind. 
Frank & Co., Buffalo, N.Y. 
The Egan Co., Cincinnati, O. 
Wire Machinery— 
John Adt & Son, New Haven, Conn. 
Wire Nails— 
Cincinnati Barbed Wire Fence Co., Cincin- 
nati, O. 
Washers— 
Milton Mfg. Co., Milton, Pa. 


j USE poor printing when you 
can get the best at the same 
rices, of the CLEVELAND 

RINTING & Soares Co., 


Cleveland, 











J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
B. PIERCE, Secretary and Treasurer. 





A S. FERRY, Gen’l Agt., 208 Superior Street, 
Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

J. E. WOLCOTT Special Agent, 208 Superior 
St., Cleveland, O. 

L. C. BURWELL, Special Agent, 81 4th Ave 
Pittsburgh, Pa. 





CLEVELAND BUSINESS DIRECTORY. 


F. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
166 ST. CLAIR ST., CLEVELAND, O. 
IRON BUILDINGS, LARGE SPAN ROOFS 


PLANS for Manufacturing Plants, Ware- 
houses andother Heavy Structuresa 
SPECIALTY. 


Boitand Nut Works. 


HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
Screws, etc. 





























and Elevator Bolts, Coach 
Hardware and Iron. 
LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wireand Steel 
re. 
Machinists’ Supplies. 
| ae & BOSWORTH, 9 and 11 So. Wate 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 








Steel Stamps and Stenciis. 


| ge oe PRL. &CO., Rubber Stamps, 
Seals, Stencils,Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


W Fence & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 























(ta = = chemist wants position in 
iron or steel works, or at ore mines. 
Address L. P. N., Iron Trade Review. 


SHEPARD’S NEW $60 


Foot Lathe 
Foot & Power Lathes- 
Drill Presses, Scroll 









Cap Lathes. $1.25 


= — on pepeeans. 

fend tor cataiogue of Outfits for Amateurs or 
Artisans. Address H L. SHEPARD, Agt., 

124 East Second St., Cincinnati, O. 


Bischoff Metal Ceilings, 


(PATENTED,) 








and write for catalogue. 





plication. 





24 W. Lake St, 





Manufacturer of 


STEEL STAMPS 
NAME PLATES, 


.eTIM HE 


& TOOL ROOM 
SErECES. 
SS 52 Longworth St. Cincinnati, G 


L. 4H. OLDFIELD. 
Merchandise Broker. 


JAS, MURDOCK, JR 








Correspondence Solicited. 


WICHITA, KANSAS. 





HEY (ART. \N 
VINDOW'BLINDS WITH BURGLAR 
E NOISE*AWAKENED ME. AND 
/ | | AMREADY FOR HIM! 
Tens of thousands of these blinds are in use. 


Agents wanted ; Send 4-cent stamp for an 80- 
page illustrated catalogue to 


HARTMAN SLIDING BLIND CO., 
59 Beaver St., WOOSTER 0., U, S. A 








It will pay to investigate 


Estimates submitted on ap- 


ese Frei. iscot Co 


CHICAGO, - ILL. 











GAS & | 





le < — ==» 
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The“ Lancaster” Rock Breaker and Ore Crusher 





The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 





Instantly adjustable to yield any desired uniform grades of product. 

Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing and concreting pur- 
poses, and also for reducing ores, these breakers are specially efficient. 


The “ Lancaster” Crushers are also made in “ Sections 


rtation in mountainous regions. 
and, horse gear and 
Screens, Elevators and Conveyors. 


for easy trans- 


May be mounted on wheels, worked by 
steam or other power, and also fitted with Ro 
Correspondence and trial tests solicited. 





THE “LANCASTER” 


Will automatically dig, raise and discharge mud, clay, gravel, sand, hard pan 


ores, rock phosphates and fire-clay from their 
banks, and also load and unload vessels or barges with 
sand, coal, ores, — and other materials. 


ples are made of 


Hoisters at wor 
and merits with all 
Hoisters, etc., earnestly solicited. 


est forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster ” hand or horse-power, 
hotetern, or by any maker’s double drum hoisting engines. 
Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to see our Rock 
Breakers, a, Hand, Horse and Steam Power 
Comparison of our prices, capacities 

val Grapples. Rock Breakers, 


beds and 


These Grap- 





Self-Penetrating Grapple, Excavator Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE LANCASTER DIRECT STEEL PROCESS. 





JAMES H. LANCASTER. (P. O. BOX 3139) 202 BROADWAY. NEW YORK, U. S&S. A. 





~ GAS GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 
Expense one cent an 
hour per horse power 
and requires but little 
attention torun them. 
Every Engine 
Guaranteed. Full 
Rerticelars free by mail 
ention this paper. 


AN DUZEN 


Vv 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 





Wood - Working 
Machinery 


OF EVERY DESCRIPTION. 





No. 2 Clipper Planer, Matcher and Moulder. 





When in want of an Ar Planer and 
Matcher, Surfacer, Hand Planer, Shap- 
er, Moulder, Mortiser, Tenoner, Band 
Saw, Scroll Saw, Gang Edger, Rip Saw, 
Cross-Cut or Swing Saw, in fact any 
Wood-Working Machinery, write for 
our special prices and catalogue. 


INDIANA MACHINE WORKS, 


FORT WAYNE. 
IND. 








Wheeling & Lake Rrie Railway. 


THE NEW THROUCH LINE 


TOLEDO 
—AND— 

Steubenville, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietts. 
Through Sleepers Between 
PITTSBURCH AND CHICAGO. 
AND DAY COACHES BETWEEN 


Toledo and {oe Via Akron, Ouy 
hoga F Kent, venna, Leavitts- 
eee arren, Niles, Girard, 
oungstown, New Castile 

and Allegheny. 


The Only Line running through 


“ BEAUTIFUL ZOAR.” 


4. G. Bram, Tas. M. Hatt, 
Traffic Manager. Gen’! Pass. Agent. 





TRAVELERS’ RECISTER. 


Standard Time. 
Erle Railway. 
Depot, South Water Street and Viaduct. 


Arri Depart. 
ts. Express....... sae m % 25am 





N. ¥. & Pit 
Fast N. Y..& Pitts. Express*io 55 a m coopm 
oning Accommo........ qooam 
Pittsburgh Express............ 25pm 
Youn: , osam 
Mahon’g div. & Pitts Local *1140am 
ahoning Val. Accom......., t4gopm 
or poceenenense 2aopm Iriopm 
New York Express............. OO PT rrerccceceoees 
*Daily. {Daily,except Sunday. {Daily ex- 
cept Monday. 
Cleveland & Canten Raliread. 
(Standard Gauge.) 
Depart for— 


Zanesville and Coshocton—6:50 a. m., §:00 p. m. 
Canton—6:50 &. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. m., II:10 a. M., 1:30 Pp. M., 3:00 
hg 4:40 p. m., 5:45 P. m., 6:20 p. M. 10:35 p. 


Newburgh—6:15 a. m., 6:50 &. m., II:10 &. m., 1.30 
P. ML., 3:00 P. M1., 4:40 P. M., *5:45 P. M., 6:20 p. 
M., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton—10:30 a. m.,6:30 p m. 

Canton, 10:30 a. m., 2:35 p. m., 6:$0 p. m. 

Kent: :10 @. M., 10:30 8. M., 2:35 p. m., 6:30 p.m. 

|—6:00 &. M., *8:10 A.m., 10:30 &.M., 1:05 p. 
M1., 2:35 Pp. M., 4:15 P. M., 6:30 p.m., 7:10 p.m. 

Newburg —6:00 &. M., 7:15 a. m., “8:10 a. m., 
10:308. M., 1.05 p. M., 2:35 Pp. M., 4:15 Pp. M., 
6:30 p. M., 7:10 p. m. 

Trains marked * run daily. 


Valley Railway. 
Por AKRON, CANTON AND MARIBTYa 
Depot oot South Water Street. 





Depart. Arrive. 
Valley Junction Mail......... 25am %4opm 
Chicago Express ............. "835 am *1000 pm 
Marietta Express............... Tir1sam t235pm 
Balto. Se %0oopm *10 25am 
Cleve. and Canton od do 78 20a m 
*Daily. tDaily, except Sunday. 
1. T. JonNson, J. B. CavEn, 
Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 
PENNSYLVANIA LINES. 
Cleveland & Pittsburgh R. R. 


Arrive. | Depart. 
For Washingtos Balti-) ds25am| 7 45am 








more, Washington, Phil-}d11 40am) di 40pm 
adelphia and ew York. 635 pmidir opm 


FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fert Wayne, Indianapolis, Terre Haute, 
Evansville and St. Leuls. 

13 mes sHorter seTween 19 
Fort Wayne and Indianapolis, 
Than any other Route. 

DD wires sorter ano quicker DD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


48K FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
Rast, West, North and Southe 


GEO. W. SAU W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland @ rittsburgh Short Line,” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“ For scen picturesque and varied 
Through waiee , mong mountains ser- 
The le’s favorite route I ween, [ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 
THE PEOPLE’S FAVORITE ROUTE. 

















Wellsville, Wheeling! '23°P™) 7 458m B. HoLBRoox CLarx, 
and Bellaire. S) 63spm ae hes Gen’! Supt., G. P. & T. A. 
Alliance Accom............. 1oroam| 3 25pm Pittsburgh, Pa. 
Ravenna Accom............. 825am! 5 00pm 





d Daily. *Excert Saturdav Other trains 
except Sunday. Through Pullman Sleepers 
to New York on 1:40 p. m. train daily. 


From Cleveland Union Station. 


MtVernons4Pan Handle Route 


Cleveland & Pittsburgh R. R. 











For Cu ° Falls, Arrive. | Depart. 
Akron, Senate, Milt: | 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- Seam 


d700am 
Dayton, Cincinna- +” ¢ 40 p mid 800 pm 


nia, 

ti, Louisville, Indiana 

olis, St. Louis, and all 
ints in the South and 
uthwest 


For Cuyaho Falls, 
Akron, Orrville, Mill- 








ersburg, Gambier, Mt. j ssopm 1% pm 
Vernon and Columbus. 
For Cuyaho; Falls, 
Akron, Orrville, Chica- 540pm| 8coam 
go, am all pointsinthe [ ro1oam| 325pm 
est and Northwest. 





a Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 





SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily omen Sunday. 
Favorite route, North and West, os. 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, = burg, Newport News, 
Old Point Oomfort. 

. Ronson, Receiver, Jo. J. ARCHER, 

’ Columbus,O. Gen’l Pass. Agt 








—_ Te 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. O., Charieston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Oulckest Time. 


Best Accommodations. 





Tickets sold and checked through 
to ee, —, - ote and best 
ra will rn any agent of th 
Popular C. M. é , 
A.T. WIKOFF, W. K. RicHarps, 

Pres, and Gen. Mer. G.P.&T.a 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
and the East. 


The shortest anc 
quickest Route to Pitts. 
burgh, Washington anc 
Baltimore & the South 
east. 


New Central Depot So. Water St. and Viaduct 





No. 62, Accommodation..................... 6coam 
No. 72, New York & Pitts. Express....* 8 10a m 


No. 70, Pittsburgh Accom.................. *1125am 
No. 64, New York & Pitts. Limited...* 250 pm 
No. 66, Mantua Accommio.................. *420pm 
NO. 74, Vounget’n Ex.......cccccccoscesessses tcopm 
No. 68, New York & Pitts. Ex............ T1copm 


No. 71, Youngstown Accom............... 


Arri 

No. 61, N. Y. & Pittsburgh Express...f 515 
I 

No. 65, New York & Pitts. Lim........... : : 


a i sieates po -~dlatcouamapebageee 
o. 69, Youngstown Express 
*Daily. tDaily, except Sunday. 
Baggage checked through to all points Fast. 
Through tickets and information rding 
the route can be obtained at office, 141 Su 01 
street, and at Depot N. Y., P. & O. Railroad 
South Water street and Viaduct, Cleveland. 
A. M. Tucker, Gen. Mang., Cleveland, O. 
W.C RINEARSON, Gen. Pass. Ag’t, New York 
G. E. Fouts, C P. & T. A., Cleveland. 








LECT ROTYPE 





Beek NCRAVING CO. 
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CLEVELAND REFERENCES. 


J. W. Britton, Esq... 

Woods. Jenks & Co., 

W.S. Tyler Wire Works Co., 
Cleveland Forge & Iron Co., 
Bishop & Babcock Co., 

Cleveland Saw Mill & Lumber Co. 


Address: 





THE HAZELTON TRIPOD BOILER 


Furnishes more and dryer steam with less fuel, and generates steam more 
rapidly, than any other boiler in use. 


Cherry Valley Iron Works. Leetonia, 0., 

Federal St. & Pleasart Valley Pass. Ry., Pittsburgh, Pa., 
Anglo-American Provision Co., Chic#go, 

Wellsville Plate & Sheet Iron Co., Wellsville, 0., 

Falcon Iron & Nail Co., Niles, 0. 


THE HAZELTON TRIPOD BOILER CO., 


GEO. A. HUMPHREYS, Ag’t, 723 Perry-Payne Bldg., CLEVELAND, 0. 


809 Monon Block, 324 Dearborn St., CHICAGO, ILL. 


Who also offer the Hazelton Purifier which we guarantee will remove 90 to 95 per cent. of the impurities from feed-water. 





WILLIAM TOD & CO., YOUNGSTOWN, OHIO. 





The peter ‘ Bamlan Engine. 


Single Compound and Condensing-100 horse-power and upwards. 


THE HAMILTON BLOWING ENGINE, HYDRAULIC CRANES, 
ACCCUMULATORS AND SHEARS. 


HEAVY SPECIAL MACHINERY CENERALLY. 


2@ SEND FOR ILLUSTRATED CATALOGTE. 





THE DEMING CO., 


SALEM, OHIO. 


a Pumps, 


E For HAND AND POWER. 
: Adapted for BOILER FEEDING, FIRE 
PURPOSES, etc.; also ARTESIAN WELL 
- CYLINDERS and WorKING Heaps for 
Se == ‘ FACTORIES. MILLS and FURNACES 
HENION & HUBBELL, 55 & 57 N.Clinton St., Chicago, General Western Agents 


Send for illustrated catalogue and price list. Mention this paper. 





SX" Malonitic- Bote Works: 
oll LE K S- “pipe Se yok ye Ms’ gpuSSES, RLAST FuRNAcES 


BEARoOF "ROLLINGMILL WORK. ° 


“WMB. POLLOCK x0 .YOUNGS TOWN, O. | 








EB. EL. JONES & Co., 
ENCINEERS +>» CONTRACTORS, 


223-225 River St., CLEVELAND, O. 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 


THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 


DESIGNED AND BUILT TO ORDER, 





Dies for all kinds of sheet meta! goods, leather, paper, etc. In- 
= ventors’ models and specialties. Send for circulars and prices. 


St. Clair and Washinetcon Streets. 
TOLEDO, O. 





Mention this paper. 





Otto Gas Engine Works, 
SCHLEICHER SCHUM & CO..{ Epiladephia. 


Chicago. 
Horizontal OTT** Gas Eneines. 
Vertical UTVO Gas Engines. 
Twin (ylinder OTTO Gas Engines. 
Combined OTTO Gas Engire Pumps 
Combined UTTO Gas Engine Dynamos. 


S'Z-S: 1,2, 4,7. 10,15. 26 AND 560 HORS«-POWER. 

















f — 
te, 
Strong and simple. Easily applied. A 
c mmoa hammer does the work. Just drive 
them inand clinch them. 

Sell like hot cakes. They are packedin neat counter cases and cin be displayed to great 
advantage This is no’ a. article tor tye harness trade, but for hardware merchants. 

Samples, circulars endf .11 particulars mailed o n application. 


BUFFALO SPECIALTY MFG. CO., Buffalo, N. Y., U. S.A. 





FRANK & CO.., BUFFALO, N.Y. 


MANUFACTURERS OF 


Band Saws, scroll Saws, Universal Saw Benches, 


Saw Mandrels, Pony Plarers, 
Matchers, Friez'ng Machines, 
Shafting, Pulleys, Hangers, 





4 Couplings, Wood Turning and 
Pattern Makers’ Lathes 












Stump before a blast. | Fragments after a blast. 


W ‘ STRONGEST and SAFEST EXPLOSIVE 


xLmRown to the Arts. 


= POWDER, FUSE, CAPS, 
Electric Mining Goods, 





=HpROULES 


AND AIL TOOLS FOR shy) eaten 
THE GREA’ STUMP AND ROCK ~ FOR SALE BY TH 
ANNIHILATOR. HERCULES POWDER ‘COMPANY, 


40 Prospect Street, Cleveland, Ohio, 
J, W. WILLARD, Managere/ 




















i 
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THE AMERICAN SOUTHWA . p 
pees, WATCHMIN'S TIME. DETECTOR, RK FOUNDRY & MACHINE C0,, Piledelpia, Pa 


b ® s ’ ’ by . 
ke ae es en 
i lt 


This Electrical instrument, which is operated b 
either battery or magneto generator as preferr 
is designed to, and does, keep an exact record of 
the doings of the Night Watchman in any estab- 
lishment whereit is in use. It is an active and 
faithful guardian of your premises during the 
night. It is simple, reliable and absolutely infalli- 
ble. Cannot be tampered with without certain 
detection. 

Thousands of testimonials from the first concerns 
in the land. Send for catalogue to 








ER os rir , | ‘ SOLE MAKERS OF THE 

goomemimm ‘he Cleveland Electrical Mig. Co, | PORTER-ALLEN AUTOMATIC ENGINE. 

= G4. BNE Gh Sheri Street, Blowing Engines, Severiiia ca" si Hydraulic Cranes, 
CLEVELAND, O. Centrifugal Pumps, Accumulators, Boilers Tanks, etc. 








ARTHUR B. FOSTER, GENL. MANAGER. 


‘rong, Well “a ere STE AM 
A SHMENGINES 
















“ADAPTED TO HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 


. on hand for ime 
Suitable BOI L E ke Smmediate delivery 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO.. INDIANAPOLIS. IND. 


S-NILESIRON@STEELROOFINGE **: 


K 7) ae 


CNILES, @2 ff, 7) 




















PORTABLE BOILERS. 


We have fur sale one 20 B®, P, andone 25 H. P. Portable Boi ers of the Oil 






























































Country T pe. These Boilers are mace from the very best mare ial, are en- 
) lirely new, and have been tested to r'o lbs. pressure. Smoke Stacks 
and rittings, complete, will be furnished if desired. 
Twentv Horse Power: Twenty Five Horse Power: 
‘ ‘ Diame er of Sh-+1l 38 in. 
S Diam: ter of Shell 36 in. Dis meter of Tubes 3 in. 
, Diameter of Tubes 3 in. | Length ct Tubes 8 ft. 
Lengt* of Tubes 8 f.. Numbes ot Tubes 42 
Number o! Tubes 36 | Smoke Box 18 in. 
Fire Box, H ight 36 in. | Fire Box Height 39 in. 
Width 30 1 width 48 in. 
_Leng:h 48 in. Leng h 52 ia. 
Dome, Mameter 28 in | Dome, Ti meter 30 in. 
Height 34 in. Height 34 in. 
For Description end Prices Apply to 
“if BASSETT PRESLEY A Cor. Elm and Hem’ cock Sts., 
) : ND TRAIN 
. ) ) CLEVELAND, O. 
= 
. || THE KANNEBERC ROOFINC CO., Canton, O. 
= : The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 
y 2 m Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 
: . Made of STRICTLY GENUINE STEEL, 
1 é € Ste £ T 
| In addition to about 4,000 Standard and Junior CORRUGATED IRON (four sizes of corrugetions), end Crimped 
ENGINES Edge Iron Roofing and Siding. Beaded Iron Sidin mgant Ceiling, 
ih Water Proof Builaing Paper, Dry and Ready Mixed Paints, Etc 
55! Compound Engines Write for’ Catalogues, Price Lists and Samples. 
have been built during three years to July 1, 18% 
. | 2 | FOR SALE---BLOWINC ENCINE. 
; Vertical pattern, with balanced steam slide valve gear; steam cylinder 14-in. diameter, air 
cylinder 40 in. diameter, stroke 24 in., 1 to 190 strokes per minute; engine new. For price and 
particulars address THE JAMES LEFFE:L & CO... Springfield, O. 
eS | CAMBRIDCE ROOFING COo., Cambridge, 0.& Chatancsga, Tenn. 
| Manutacturers of 
Plain, Rolled, Crimpeda 
“ ee, “ Rage, , Corru rrugated and Beaa- 
SROV 3 SATE AT STA )\ oa oofing, Siding and Ceil 
ing. 
—_ oie Sa ae, ROOE IN PURE STEEL A SPECIALTY 
} @@ Send for Descriptive 
Catalogue. 
eT ow | oA WHAT'S IMAT? 
3 SLOW SPEED RAILWAY GENERATOR. *\ ine be 
| | J 4 & 
125, 250, 500 Horsr-Power. 8 st [ ' For good quality and bottom prices order 
4 7 / 
2D I 2 é 
Also Direct Connected Slow Speed Alternating Dynamos of equivaicnt 5 a a Cy your FACINGS, FIRE-BRICK, CLAY, 
capacity. 4 : Be 
| For Circulars and Estimates on Complete Plants, address our Engineers. — | 7 TM - Fo U N D RY U Fr 3 LI ES, 
i { 
he” 








MOULDING SAND and everything for a foundry, of 


That’s What! F. B. STEVENS, 


DETROIT, MICH. 
















> li my iron 
SYKES ad § 
IMPROVED 
est Roof in 
the World. 
Suitable for ell oy 
classes of 
buildings. ; 
Easy put on. 
SYRwS rROnNM c&h sTmmx ROOFING oo., 


a for Clvesias ane Prise Lia NILES, O., and CHICAGO. ILL. 


OVER 4500 IN 1N USE. 


MANUFACTURERS OF 


SS NCINES o BOILERS 


SEND FOR CATALOGU EB. 
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STILWELL’S PATENT LIVE STEAM-FERD WATER PURIFIER. 


(HORIZONTAL STYLE.) 





Removes all Impurities. Entirely Prevents Scale in SteamBoilers 


CATALOGUE ON PPLICATION. 


STILWELL & BIERCE MANUFACTURING Co. 


DAYTON. OHIO. 





THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 


Slow Speed, Medium Speed, 
and Migh Speed Engines. 


Simple. Compound, and Triple Expan- 
sion Engines, High Pressure Boilers. 


= Complete Steam Power Plants of 
Highest Attainable Efficiency. 


Address BUCKEYE ENGINE CO., SALEM, 0. 


SALES AGENTS: 


Buckeye Engine Co., Sales Agency, 10 Telephone Building, New York. 
A. A. Hunting, John Hancock Building, Boston, Mass. Robinson & Cary Co., St. Paul, Minn. 
N. W. Robinson, 97 Washington St., Chicago, Ill. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 
6 Washineton-sst., Chicago. 

















W. S. HUTOHINSON. 





Sa CLEVELAND TWIST DRILLCO., "™i" 





so ron caren. Gop. Lake & Kirtland Sts, Cleveland, 0. vem rox nacoen 


UNIVERSAL RADIAL 


RADIAL DRILLING MACHINES 


= = THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


= PRICES$450.°& UPWARD 
UMIVERSAL RADIAL DRILL 








Khe EXart or Detroit 
Emery Corundum Wheels and Machinery. 


wWriteto J. WENDELL COLE, M. B.. 
District Manager, Box 152, Chicago, ill., or Box 34, Columbas, U. 


a@-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 
ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Tndiana, Illinois and Wisconsin, 


Penberthy Automatic Injector, 


OPINIINS OF THE PENBERTHY INJECTOR. 


Supt ’Ss OFFICE, ALMY MINES, 
RocKY MOUNTAIN COAL AND IRON Co., > 
EVANSTON, WYOMING TER., March 12, 1890. } 


C. P. Mason, Esg., Mgr. Utah & Montana Machinery Co., 
Salt Lake City, Utah. ; 

DEAR S1R :—I wish to inform you that the Penberthy In- 

jecter is the best we ever used. I am of the opinion that it 


cannot be beat; in other words, itis the Boss. Please ac- 
cept my sincere thanks for the recommendations you gave 











it in preference to any other. Pe; profit by it. 
Yours truly, . E. BRADBURY, Supt. 


- PENBERTHY INJECTOR C0. “eersie Nich, 


By THE WILLIAMS VACUUM SYSTEM, WITHOUT BACK PRESSURE UPON THE ENGINE 
GUARANTEED. 
Patent No. 256,089, dated April 4th, 1882, sustained in two suits in the United S ates Circuit 
Court. 
The system has been adopted by over 300 of the largest buildings including mills, churches, 
office buildings, theatres, schools, asy!ums, hotels and electric light companies in this country. 


ADVANTACES CUARANTEED. 

Removal of all back pressure, thereby increasing power of engine and saving of over 25 per 
cent. in fuel, compared with the b»ck pressure system of forcing the steam through the heating 
pipes. The prominent feature consists in a given quantity of exhaust steam being circulated 
and uniformally distributed through double the amount of hegting that could be accomplished by 
the same quantity of exhaust steam when forced into the heating system by pressure 

Send fo or descriptive catalogue with convincing proofs and references. 


WARREN WEBSTER & CO., (Main Office and Works, 491 N. 3rd St.,) Philadelphia. 


Patentees, Ownersand Manufacturers of the ‘‘ Webster’? Vacuum Exhaust Steam Economizer, 
Feed Water Purifier. (Send for illustrated catabogue). 














PRESSED WROUCHT IRON OPEN TURN BUCKLES. 


AND 
Cheapest. 
The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to :an- 
tacti re, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO.,. CLEVELAND, OHnio. 


; REYNOLDS BROS.. | INDUSTRY FILE WORKS, 


MANUFACTURERS OF 
A. & H. Geugh, Props., 


Hand Cut Fi Ate oahage 
nd Cut Files Files ¥ Rasps, 


We solicit the commercia 
trade only. Equal to the Bast English 
e. 


133 & 135 N. Water St. 


COLUMBUS, OHIO. 
Old Files Recut and 














OLD FILES RE-OUT. 


All Kinds of Job Grinding. 


oy oP OFFICE & Works, 
arrante uperior to 
any Machine Cut and 48 COLUMBUS ST., 


Lead Tempered in the | CLEVELAND O, 
market. Send for price C. GOUGH Manager. 
Uist. ‘| Mention this paper. 

















Awarded the GRAND PRIZE at the Paris Exhibition. 


Y>\BOTHWELL ST. “Gam 
ee \, aaa 





Cieveland Office, 412, Perry-Payne Building, Cleveland, O. 


eesmneeds 
— 








CRAHAM TWIST; DRILL’ CO,, ‘Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS. Endorsed by progressive mechanics everywhere. Send for Catalogue. 





Do we Handle Second-hand Machinery? 


We often have some of these questions put to us, and right here we wish to 
statethat we do. And always have bargains for the BUYER. At present 
our stock comprises an assortment of Lathes (all in good shape), Planers, 
Shapers, Screw Machines, Presses, Bolt Cutters and such like. 

And they are all great bargains.too. If you are in the market for any 
tools drop us a line and we will do our best to satisfy you. 


THE PARKIN & BOSWORTH CO., ° ot” levee onto. 


Enterprise Boiler Company, ‘°Usssto"". 


MANUFACTURERS OF 


BOILERS, AND TANKS, SHEET IRON AND PLATE WORK 


Of all Descriptions. 














s SNR eintaabhce F871 — 2 
2 ne wed OR 
ie -  MANUFAGTURERS OF m 
c= “CORRUGATED IRON ROOFING, S242 
3 IG & CEILING. me! 
AE OFFICEanp WORKS 192170198 HIGH ST.WEST 22. 
g DETROIT, MICH. r | 
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